The soils were not classified into soil series because
of the limited size of the survey area.

d. Laboratory Analysis of Soils

-

Soils were sampled by horizon from selected locations and
analyzed by the USU Cooperative Soils Laboratory (U. S.

Dept. of Agriculture, 1967). The soils were analyzed for
physical and chemical properties important to characterizing
and classifying the soils. The laboratory data sheets

are presented in Appendix V-1, Table V-2 gives selected
data for the different soils, including soil type, depth
sampled, particle size distribution; textural class; reac-
tion, or pH; organic carbon; electrical conductivity; calcium
carbonate equivalent percent; extractable cations (Mg,

Na and K); available P; and percentage of moisture at satur-
ation, -

The following is an explanation of the soil-sample analyses
shown in Table V-2. The textural class varies from silty
loams, sandy loams, clay loams, and loams. The pH of the
samples vary from about 7.8 to 8.9, not especially high

for soil high in calcium carbonate, Extractable sodium

is moderate except in Soil N which shows 11 to 20 milliequiv-
alents of Na per 100 g of soil, In other upland soils

the extractable sodium is highly variable, and occasionally
increases in horizons near bedrock.

The .organic carbon content cf the surface soils varies

from 0,5 percent to 2.6 percent, and generally decreases
with depth, which is typical for soils in this setting.

The exception is soil W, which has 5 percent organic carbon
in the surface layer,

Electrical conductivity, or salinity, is generally low,
especially in the upper 40 cm (16 in.). The exception

is s0il N with electrical conductivity values ranging from
less than 3 mmhos/cm at 20 cm (8 in.) to 33 mmhos/cm at

34 cm (13 in.) depth. Soil W conductivity varies from
less than 2 mmhos/cm in the surface to 28 mmhes/cm at 130
em (51 in.).

The calcium carbonate equivalent varies from about 3 percent
to 30 percent in surface layers and 5 percent to 50 percent
in the subsoils. The values are typical for soil formed
from calcareous rocks in areas with less than 15 cm to

B cm (6 in. to 9 in.) of annual precipitation. -

The values of extractable cations are typical for a soil
fmmgd from saline calcareous sandstone with these climatic
conditions,
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LABORATORY ANALYSIS OF SELECTED SOILS

' Size Class andvoiameter of Particles -
ery :
Sof1l Denth Very |Coarse |Medium| Fine { Fine ’ * Extract. Cations
Nare & From Coarse | Sand |  Sand Sand Sand St Clay Text-] pH Elect/ CaCo3 NHZ0A. Me/100g, Avatl, X
Collec. Surface | Sand | (1-0.5| (0.5~ | {0.25-] (0.10- (0.05- |<0.002 3 %¥ | ural | Satur. Organ. Conduct - Equiv. p Moist.
No. {cm) 2-1 m mm) 3} .25mn) | .10mn)| 0.0%mm) [.002 mm); am Sand |»2nm | Class] Paste Carbon mwhos/cm % Ma Na K ppm Satur.
A 168 0-8 .7 4 4 15 18 { 38 14 48 28 L 8.1 1.5 .5 2.9 1.0 5 |.4] 7.5 32
8-20 10 6 4 13 12 40 20 40 55 L 8.1 1.4 .6 8.4 |11 1.1 |.2] 2.0, 47
20-33 22 1" 5 8 7 35 17 48 44 L 8.6 1.0 .B 9.8 .6 4.6 [.1] 1. 44
33-50 17 10 6 13 10 26 17 47 77 L 8.7 0.9 1.2 5.3 .€ 10.4 2] 2.8 48
As #67 0-5 10 9 12 19 9 27 14 59 39| sL 8.0 1.4 .5 7.0 ] .4 |.3] 6.9 38
5-12 13 8 8 20 15 , 28 15 58 60| SL 8.2 1.5 .6 8.6 | 1.0 1.3 {.1{ 1.6 * 52
! 12-29 14 9 7 16 12 34 14 52 67} SL 8.7 1.2 1.0 - 10.7 { 1.6 7.2 1 A 1.1 51
25-35 18 12 8 20 1 32 13 65 ‘ 63] St 8.9 0.6 1.8 7.9 | 1.6 8.4 |.1 ..8° 40
B & Bs 0-8 9 8 7. 17 n 3 | 20 42 44 L 8.0 .5 g 7.2 l.ﬂ .9 1.2 4.9 28
£63 3-14 7 4 3 7 8 1 21 24 401 sl 7.5 .7 1.7 11.4 | 3.3 5.8 |.2] 2.1 42
14-27 6 3 1 5 n 60 25 15 521 s 8.3 5 | 2.5 14.2 1 3.5 | 10.9 |} .2 .5 44
ﬁ= Ds 164 d-:o 9 9 n 21 n 27 n 62 13] SL 8.1 1.1 .6 5.8 | 1.1 .3 1.3117.0 32
™~ 10-40 14 14 14 23 ] 19 n 70 241 SL 8.1 5 .4 5.9 .9 5 1.1].3.6 30 .
wn £0--65 12 14 13 20 9 - 23 12 65 | 20} SL 8.1 .4 .6 9.2 5 81.1 3.7 )
65-113 n 16 15 21 9 2l 11 68 15| SL 8.1 .4 2.6 1.5 .9 3.8 1.1] 4.4 kK]
113-150 12 12 13 22 n 23 10 67 211 sL 8.1 .3 28.0 7.2 S 12,9 | .21 2.4 29
£ 176 0-10 2 2 3 15 - 32 k)] 8 61 21 st 8.2 .6 .5 5.2 | 1.5 31.57 1.9 3
10-23 1 1 2 9 23 ) 16 43 1 L 8.2 .5 J - |12.5] 2.6 .6 1.2] 1.3 3
23-47 1 1 1 6 24 45 .- 23 32 0 L 8.4 .4 .7 | 18.7 | 3.2 1.7 ] .2 .8 < 37
47-75 3 3 6 20 17 33 19 48 3 L 8.6 .3 .9 11.9 | 2.4 3.5} .2 2 31
75-120 4 * 6 8 22 14 29 14 57 141 SL 8.1 .4 4.2 9.4 | 1.7 5.2 | .1 1.0 34
120-150 8 8 9 22 13 25 14 61 26| SL 8.0 .4 19.0 7.8 1 .7 110 21 1.4 30
F #39 0-4 4 N 30 29 8 9 8 83 4| LS 8.1 .5 .6 3.011.0 .31 .41 16.0 29
4-17 6 13 30 25 . 6 n 1 78 71 SL 8.2 .5 .5 3.7 1 1.3 Sl .2y 3.2 32
17-35 n 19 27 21 5 8 10 .| 72 25] LS 8.5 5 .3 6.8 1 1.0 5 led 1.0 38
K #48] 0-9 1 1 3 16 33 33 10 | 37 1] SL 8.7 .3 .9 4:5 | 2.4 1.7 | 9] 6.4 28
9-20 <] 1 2 12 26 34 27 39 1 L 8.9 .3 2.4 10.5 | 3.9 [ 11.4 | .3| 3.4 48
20-34 <] 1 2 8 15 35 38 27 oy CL 8.5 .3 14.0 15.2 | 5.7 | 19.8 ] .2| 1.8 62
34-55 <l 1 3 12 16 35 3 34 1] o 8.2 .2 | 33.0 15.5 | 6.7 | 19.6 | .2| 1.0 48
55-89 <1 1 2 7 21 40 30 30 0] CL 8.1 .2 22.0 15.4 5.0 15.7 .1 1.0 48
89-158 1 2 2 8 17 46 26 28 2 L 8.3 .1 20.0 1.7 5.0 13.5 .2 .6 49 ’
W #75} 0-10 7 1 1 1 2 62 23 15 o] sn 8.2 5.1 1.4 ¢ |
;2:12 4} ‘ (} ? 3 ﬁg ;g 32 8 g!éL 2.3 }.1 '1.5 :}:g 2:6 }:g f:; 2;:? g;
A _|‘ _.'.\ ‘ -|‘ ‘v "“ c‘e :l:l' '1 0 fct n:l l:g ;23 :fg )1?2 } u7§ ];, gg gg
4 " a \ ': ! 1 !:(: :,..r') :!"l. 4 l’. , i' ).3 a)
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The available phosphorus is highly variable but is ccncen-
trated in the surface soil and decreases markedly with
increasing depth., The percentage of moisture at saturation
is the percentage by weight of water the soil can hold.

The moisture-holding capacity depends on texture, organic
matter, structure, and other factors.

The results of X-ray analysis of 15 soil samples are shown
ir Table V-3. The type of clay minerals present are deter-
mined by this method., Clay mineralogy is the basis for

classifying the soil at the family level.

depths of five soils, shown in Table V-4, ranges from 0.2
ppm to 1.4 ppm.

According to Richards (1954):

Permissible limits for boron in the saturation extract
of soils can at present be given only on a tentative
basis. Concentrations below 0.7 ppm boron probably
are safe for sensitive plants;.from 0.7 to 1.5 ppm
boron is marginal; and more than 1.5 ppm boron appears
to be unsafe. The more tolerant plants can withstand
higher concentrations, but limits cannot be set on the
basis of present information.

e. Use and Management of Soils

The area is managed by BLM. It is used mainly as winter
range for sheep; however, some cattle use the bottomlands
aleng the White River for summer range. Mule deer are
the principal game species that use the range.

Table V-5 gives the estimated herbage yields for favorable
and unfavorable years and capability classes for the nine
soils. The capability classés indicate the suitability

of the soils for most kinds of crops. The classes are
designated I through VIII. (The numerals indicate progres-

sively greater limitations and narrower choices for practical

use.) The nine soils in the arca were placed in two capa-
bility classes, VI and VII. Class VI soils have severe
limitations that generally make them unsuited to cultivation
and 1imit their use largely to pasture or range, woodland

or wildlife. Class VII soils have very severe limitations
that make them unsuited to cultivation and restrict their
use largely to range, woodland, or wildlife.

The "e" shows that the main limitation is the risk of
trosion; the "w" indicates that the soil is wet.
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TABLE V-3

..‘L
LR S

i RESULTS OF X-RAY ANALYSIS OF 15 SOIL SAMPLES

z{* FROM OIL SHALE TRACTS U-a AND U-b

8

@%Soil Sample +# Depth (cm) Quartz  Calcite Dolomite Feldspar Illite Kaoiinite Montmorilloni
oF,

4 D 22 25-36 X X ? X X-1 X-1

G AT 37 8-22 ' X X ? X-5 X-5 X-1
Ll A 38 27-53 X X X X-5 X-1
b 39 17-35 X X X X-5 X-1
¥ Bs 40 31-137 X X X X~-5 X-1
44 Bg 42 41-60 X X X ? ? X-1
B 45 40-76 X X X-1
i E 46 20-45 X X X X~4 X-5 X-1
] A 48 55-89 X X X X-2 X-3 X-1
iy A 50 11-30 X X X X-1
il Ag 53 23-45 X X X-1
sl Ag 54 17-30 X X (-5 X-1
4 Dg 55 40-120 X X X-1 X-1 ?
A Dg 58 34-72 X X . X X-5 X-5 CX-1
14 Ds 63 14-27 X X ? X X-5 X-5 X-1
Bt

i . :

ﬁ?‘ X means the mineral appears in the less than 2p fraction. The clay minerals are ranked in order of
i abundance, with 1 being most abundant and 5 least abundant. Abundances are only estimates.
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TABLE V-4

RESULTS OF THE BORON TESTS ON SOIL SAMPLES FROM
TRACTS U-a AND U-b

Soil . Pedon # Depth (cm) Boron (ppm)
Ds #64 10-40 0.3
#63 - 113-150 0.4
W #75 30-65 0.4
' #75 1130-195 0.2
B . #76 120-150 0.5
Ds #45  40-76 1.4
45 76-121 0.9
N #48 20-34 1.3
#48 34-55 1.0

N
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EXHIBIT A

V. SOILS AND GEOLOGY
A. " SOILS
1. OBJECTIVES

Soils on the tracts were studied to define and document

soil conditioms prior to development. These data are essen-
tial as a basis for planning and designing the mining and
processing facilities.

2. METHODOLOGY

The soils weTre surveyed according to the standard procedures
of the Soil Conservation Service (SCS) and the Utah Agricul-
tural Experiment Station, Department of Soils and Biometeo-
rology. These procedures are given in recent soil survey
reports (U. S. Dept. of Agriculture 1973) and will not

be included in this repoTt.

Prior to the study, 2 reconnaissance was conducted by stereo-
scopic study of aerial photographs and by on-site observa-
tions. Geologic maps of the area were studied to determine
general relationships of parent materials to the soil types.
The vegetation and relief were studied to determine their
relationships to the soils.

The detailed survey was conducted by first selecting a

map scale and aerial photographs. The photos were studied
by stereoscope tO determine the direction of traverses,

which are made at right angles.to the linear trends of

the landscape. Selected areas were then excavated to expose
the soil layers, or horizoms, which generally extend from
the surface down into the parent material. The sequences

of these natural layers are described in detail according

to methods and nomenclature of the Soil Conservation Service

(U. S. Dept. of Agriculture, 1951).

¥hile the survey was in progress, soil samples were collected
at selected locations from each horizon for processing
it the soil laboratory at Utah State University (USU).
Comparisons of field data and analytical data obtained

?nm the laboratory were the basis for naming the soil
ypes.




3. SUMMARY OF RESULTS

a,’ édfi'SﬁrQeX

The soils were mapped according to their location on the
tracts (Figure V-1). Each map unit represents one scil
type or complexes of two or more soils so intermingled
or small in extent that they cannot be shown separately.
Each soil complex contains at least. 75 percent of the two
or more dominant soils, and the distribution and relative
proportions are about the same in all units. The name.
of a soil complex consists of the names of the dominant
soils joined by a hyphen. Because rock outcrop and bare
rock surfaces are extensive in the area, some of the map
‘units are complexes of soils and rock outcrop.

Nine different soils were identified on the site--A, As,

B, Bs, Ds, E, F, N, W. The description of each one includes

information on soil texture, thickness, underlying parent

material, occurrence, elevation, vegetation, precipitation

and temperature, A representative pedon (a block of soil
considered typical of the soil type being discussed) is
described for each horizon. Following the description
of the representative pedon is information on soil use
and hydrologic characteristics. The map units in which

the particular soil dominates are described. The occurrence

of the map unit, the percentage of the unit cccupied by

the dominant soil, the other important soils in the complex,

and the slope angles of the unit are stated.

A Soils: The A soils consist of shallow channery loams,
The soil depth ranges from about 30 cm to 50 cm (12 in.

to 20 in.) and overlies bedrock of the Green River Formation.’
They occur in upland settings on 5 to 40 percent north-£facing’
and east-facing slopes. A soils occur in association with -
B soils, B soils generally occur on south-facing and west-

facing slopes at elevations ranging from about 1,590 m

to 1,710 m (5,200 £t to 5,600 ft). The vegetation established

on the A soils consists mainly of sagebrush and shadscale
with scattered Indian ricegrass and bluebunch wheatgrass.

Average annual precipitation ranges from about 15 cm to

20 cm (6 in. to 8 in.), and the mean annual soil temperature

ranges from about 49C to 7°C (40°F to 45°F).

A representative pedon on a steep north-facing slope (about

30 percent slope) on the west side of Evacuation Creek

Canyon, about 460 m (1,500 £t) south and about 180 m (600.
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ft) east of the North quarter corner of Section 13, T10S,
R24E follows: ' ' '

A,q 0 cm to 6 cm (0 in. to 2.4 in.)--pale brown
- (10YR6/3) channery -loam; brown (10YR4/3) when
moist; weak, fine, platy structure; slightly.

hard, friable, slightly sticky, and slightly

alkaline (pH 8.0); clear, smooth boundary.

Cica 6 cm to 20 cm (2.4 in. to 7.9 in.)--pale brown
(10YR6/3) very channery loam; massive; slightly
hard, friable, slightly sticky, and slightly
plastic; plentiful fine roots; strongly calcar-
eous; moderately alkaline (pH 8.3).

Coca 20 cm to 45 cm (7.9 in, to 17.7 in.)--very
pale brown (10YR7/3), very flaggy loam; pale
brown (10YR6/3) when moist; massive; slightly
hard, friable, slightly sticky, and slightly
plastic; abundant, very fine roots; strongly
calcareous; strongly alkaline (pH 8.7); bedrock
at 45 cm (18 in). '

R 45 cm (17.7 in.)--bedrock of the Green River
Formation.

The content of coarse fragments, channers, and flagstone

is high throughout with numerous channers and flagstones

. on the surface. Estimates of the coarse fragment content

is as follows: 0 cm to 6 cm (0 in. to 2.4 in.), 25 percent;
6 cm to 20 cm (2.4 in. to 7,9 in.), 50 percent; and 20

cm to 45 cm (7.9 in. to 17.7 in.), 80 percent, mainly flag-
stones. Lime coats the undersides of coarse fragments,

and there are many hard lime pendants.

Vegetation supported by these soils is used for wildlife
habitat and winter sheep grazing. Permeability is moderate,
and runoff is medium to low. The hazard of erosion is
moderate. This soil will hold from 2.5 cm tc 5 em (1.0

in. to 2.0 in.) of available water.

A Channery Loam, 10 to 20 percent slopes (Al): This mapping
_umit occurs on broad, convex ridge tops ‘in a few small

areas in the eastern part of .the survey area and is asso-
tiated mainly with areas of AC-BD complex., About 75 to

85 percent of the unit is A channery loam on 10 to 20 percent
slopes. Inclusions are mainly A channery loam on 20 to

40 percent north-facing slopes and small areas of B channery
loam on 20 to 40 percent slopes.

V-4
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A Channery Loam, 3 to '8 percent slopes (A2) This mapping
unit oCCurs on nearly level to gently undulating mesa tops
in the western part of the area, mainly in Southam Canyon,
in isolated areas completely surrounded by very steep escarp-
ments of Rockland - BSE complex. Bodies are irregular,
generally long, and comparatively narrow. Vegetation is
shadscalc, black sage, rabbitbrush, needle grass, and curly.
grass. About 75 to 80 percent of this mapping unit is

A channery loam on 3 to 8 percent slopes. Inclusions consist
of B channery loam, B flaggy loam, and A flaggy loam. The
very shallow B soils occur near the outer edges of the

mesa tops.

AC-BD Complex, 10 to 40 percent slopes (A3): This mapping
unit is moderately extensive. It ocCcUrs in the eastern
part of the area in-upland settings between Evacuation
Creek and Hells Hole Canyon and is generally associated
with the AD-BD complex, which is very similar except for -
slope gradient.

About 45 to 55 percent of the complex is A channery loam
on 10 to 20 percent slopes. It occurs on broad convex
ridges and gentle north-facing slopes; 25 to 30 percent

is B channery loam on 20 to 40 percent steep south-facing
slopes. Included with this unit are small areas of A chan-
nery loam on 20 to 40 percent slopes (AD) and D channery
loam on S to 10 percent slopes in small drainageways.

AD-BD Complex, 20 to 40 percent slopes (A4): This mapping
unit occurs extensively 1in the eastern part of the survey
area, mainly east of Evacuation Creek Canyon. About 45

to 55 percent of the complex is A channery loam on 20 to

40 percent slopes, mainly north-facing; 25 to 30 percent

is B channery loam on 20 to 40 percent south-facing slopes.
Inclusions are A channery loam on 10 to 20 percent slopes

on the broader ridge tops; D channery loam on 5 to 10 percent
slopes in small drainageways; and rock outcrop on steep,
south-facing slopes. :

AB-BB Compiex, 5 to 10 percent slopes (AS): This mapping
unit occurs to a limited extent in the area east of Evacua-
tion Creek Canyon. One area.occurs northeast of the main
road in Sections 18 and 20, T10S, R25E10. About 45 to

55 percent of the complex is A channery loam on 5 to 10
percent slopes; 30 to 35 percent is B channery loam on

5 to 10 percent slopes. Inclusions are mainly D channery
loam on 5 to 10 percent slopes.
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As Soils: As soils consist of shallow channery sandy loams.,
Soil depth ranges from about 30 cm to 50 cm (12 in. to

20 in.) and overlies bedrock of the Uinta Sandstone Forma-
tion. The soils occur in upland settings on 5 to 40 percent
slopes. As soils are generally on long, north-facing slopes
but also occur in other aspects. These soils occur in
association with Bs soils, and most of the mapping units

are complexes of both,

Elevations range from about 1,650 m to 1,770 m (5,400 £t
to 5,800 £ft). Vegetation consists mainly of sagebrush,
juniper, shadscale, and yellowbrush. At the higher eleva-
tions pinyon pine occurs with the juniper, Average annual
precipitation ranges from about 17 cm to 23 cm (7 in., to

9 in.), and the mean annual soil temperature ranges from
about 5°C to 79C (41°F to 45°F).

A representative pedon on a steep; north-facing slope (about
30 percent slope) about 300 m (1,000 ft) north of the south-
west corner of Section 23, T10S, RZ4E follows:

A1 0 cm to 5 cm (0 in, to 2.0 in.)--brown (10YR5/3)
channery sandy loam; brown (10YR4/3) when moist;
weak, thick, platy structure; soft, very friable,
slightly sticky, and non-plastic; many fine
roots; moderately calcareous; moderately alka-
line (pH 8.0).

A12 Scmtol2 cm (2.0 in. to 4.7 in.)--brown
(10YR5/3 very channery sandy loam; brown
(10YR5/3) when moist; massive; soft, friable,
slightly sticky, and non-plastic; many fine
roots; moderately calcareous; moderately alka-
line (pH 8.2).

Cca 12 cm to 25 cm (4.7 in. to 9.8 in.)--pale brown
(10YR6/3) very channery sandy loam; brown
(10YR5/3) when moist; massive: hard, friable;
slightly sticky, and non-plastic; plentiful
fine roots; moderately calcareous (pH 8.7).

C1 25 cm to 35 cm (9.8 in. to 3.8 14 in.)--pale
brown (10YR6/3) very channery, very flaggy
sandy loam; brown (10YR5/3) when moist; massive;
slightly hard, friable, slightly sticky, and
non-plastic; few fine roots; moderately calcar-
eous; moderately alkaline (pH 8.9). '

R Sandstone bedrock.




As soils are used for wildlife habitat and for winter sheep
grazing. Permeability is moderate and runoff is medium.
The hazard of erosion is moderate. This soil will hold
about 2.5 cm (1.0 in.) of available water.

e

AsC-BsE Complex, 10 to 50 percent slopes (Asl): This moder-
ately extensive mapping unit occurs entirely in the western
part of-the survey area and is extensive in the Southam
Canyon drainage basin. About 40.to 55 percent of the com-
plex is As channery and sandy loam on 10 to 20 percent
slopes (AsC), and 25 to 35 percent is Bs channery loam

on 30 to 50 percent slopes (BsE). As channery loam on

10 to 20 percent slopes (AsC) occurs.on narrow terrace
segments and north-facing slopes. Bs channery sandy loam
on 30 to 50 percent slopes (BsE) occurs mainly on steep,
south-facing and west-facing ledgy escarpments with narrow
ou;cropping sandstone and very shallow soil between the
ledges.

Included within this mapping unit are small areas of Ds
channery sandy loam on 5 to 10 percent slopes (DsB); As
channery sandy loam on 20 to 40 percent slopes (AsD); and
rock outcrop (R), a massive sandstone of the Uinta Formation,

As Channery Sandy Loam, 10 to 20 percent slopes (As2): This
mapping unit is of very limited extent. It occurs on a

high terrace (elevation about 1,780 m (5,840 f£ft)) on the
eastern edge of the Southam Canyon drainage in Sections

26 and 27, T10S, RZ4E. About 75 to 85 percent of the area
is As channery sandy loam on 10 to 20 percent slopes (AsC).
Inclusions consist mainly of small areas of Bs channery

and flaggy sandy loam (BsD) at the edges of the terrace

and small areas of rock outcrop (R). Vegetation consists

of black sage, shadscale, rabbitbrush, and scattered juniper.

AsC-BsC Complex, 10 to 20 percent slopes (AsC-Bs3): This
mapping unit 1s oI limited eXtent/and occurs mainly in
the northwest part of Southam Canyon area on an upland
terrace area in Sections 17 and 20, T10S, R24E. About
45 to 55 percent of the complex is As channery sandy loanm
on 10 to 20 percent slopes (AsC); about 25 to 35 percent
is Bs channery and sandy loam on 10 to 20 percent slopes.
Inclusions are mainly Ds channery sandy loam on 5 to 10
percent slopes (DsB) and As channery sandy loam on S to
10 percent slopes (AsB).

Because of its limited size, a small area of AsB-BsC complex
(5 to 20 percent slopes) is included with this complex.
This inclusion differs in that it occurs on more gentle
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annual precipitation ranges from about 15 cm to 20 cm (6
in. to 8 in.), and the mean annual soil temperature is
49C to 7°C (40°F to 45°F). ' "

The following is a representative pedon on a 30 percent
south-facing slope with sparse growth of shadscale and
black sagebrush, located in the southwest quarter of Section
20, T.105,R.25E.: : :

Aq 0 cmto 3 cm (0 in. to 1.2 in.)--pale brown
(10YR6/3) channery loam; brown (10YR4/3) when
moist; weak, thin, platy structure; soft, fri-
able, slightly sticky, and slightly plastic;
few fine roots; moderately calcareous; moder-
ately alkaline.

C 3cm to 20 cm (1.2 in. to 7.9 in.)--pale brown-
(10YR6/3) very channery loam; brown (10YR4/3)
when moist (60 to 70 percent channers and flag-
stones); slightly hard, friable, slightly sticky,
and slightly plastic; few fine and medium roots;
moderately calcareous; strongly alkaline.

R Green River Formation,

B soils are used for wildlife habitat and limited grazing.
Permeability is moderate. Runoff is medium, and the hazard
of erosion is moderate to severe, This soil will hold
only about 1.5 cm to 2,5 cm (0.6 in. to 1.0 in.) of avail-
able water.

BC-AB Complex, 5 to 20 percent slopes (Bl): This mapping
unit occurs only In the northeastern part of the ares,
north of the White River. About 45 to 55 percent of the
complex is B channery loam on 10 to 20 percent slopes;

25 to 30 percent is A channery loam on 5 to 10 percent
slopes. Inclusions are B channery loam on 5 to 10 percent
slopes, D channery sandy loam on 5 to 10 percent slopes,
and the Green River Formation.. B soils occur mainly on
south-facing slopes and ridge tops; A soils are mainly

on north-facing slopes; D soils are in the swales; and
the Green River Formation outcrops on ridge tops and south-
facing slopes, in close association with B channery loam.

BD-Green River Formation Complex, 20 to 40 percent slopes (BY):
This unit occurs in the eastern part of the area on rolling
hills between Hells Hole Canyon and Evacuation Creek drain-
age. About 50 to 60 percent of the complex is B channery
loam on 20 to 40 percent slopes. About™ 20 to 30 percent
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is the Green River Formation. Inclusions are mainly A
channery loam on 10 to 20 percent slopes and D channery
sandy loam on 5 to 10 percent slopes in drainage bottoms.
BD channery loam occurs on all aspects in this mapping
unit. The Green River Formation occurs mainly on ridge
tops, knolls, and south-facing hillsides.

Included with this mapping unit is a smzll area of similar
soil on a 5 to 10 percent slope. This area is located
in the southeast one quarter of Section 18, T10S, R25E.

BD-AD Complex, 20 to 40 percent slopes (B3): This unit
occurs 1n the southeast portion of the area in Sections

29 and 30, T10S, R25E and in Section 25, T10S, R24E, About
50 to 60 percent of the area is B channery loam on 20 -to

40 percent slopes; and about 20 to 25 percent is A channery
loam on 20 to 50 percent slopes. Inclusions are mainly
rock outcrop of the Green River Formation and D sandy loam
on 5 to 10 percent slopes along drainageways.

Bs Soils: Bs soils consist of very shallow channery and
Tlaggy sandy loams. The soil depth ranges from about 5

cm to 25 cm (2 in., to 10 in.) and overlies bedrock of the
Uinta Formation. The soils occur in upland settings, with
slopes ranging from about 5 to more than 50 percent., . B
soils occur in association with rock outcrop of the Uinta
Formation and with As soils. Bs soils are similar to B
soils, but are sandier in texture, and the coarse fragments
are sandstone. Elevations range from about 1,620 m to
1,770 m (5,300 ft to 5,800 ft). Vegetation consists of
juniper, black sagebrush, shadscale, rabbitbrush, and blue-
bunch wheatgrass. Average annual precipitation ranges

from about 15 ¢ém to 23 cm (6 in. tc 9 in.) and the mean
annual soil temperature is about 5°C to 7°C (419F to 45°F),

The following is a description of a representative pedon
on a 23 percent west-facing slope with sparse growth of
black sage, shadscale, Indian ricegrass, and slender wheat-
grass, located in the southwest one quarter of Section

21, T10S, R24E.

Aq 0 cm to 10 cm (0 in. to 3.9 in.)--pale brown
(L0YR6/3) very channery sandy loam; brown (
(10YR4/3) when moist; weak, thin, platy struc-
ture; lcose, friable, slightly sticky, and
slightly plastic; few fine roots; moderately
calcareous; moderately alkaline (pH 8.2).




.

Cq .10 cm to 18 cm (3.9 in. to 7.1 in.)--1light

' yellowish brown (10YR6/4) channery sandy loanm;
dark yellowish brown (10YR6/4) when moist;
massive; loose, friable, slightly sticky, and
non-plastic; common fine and medium roots;
moderately calcareous; moderately alkaline
(pH 8.4),

Cr "18 cm to 23 cm (7.1 in. to 9.1 in.)--shattered
flagstones about 1 cm (0.4 in.) thick with
thin lime coating on bottom; fine roots between

layers of rock.

R Sandstone bedrock.

Bs soils are used for wildlife habitat and limited sheep

grazing during winter. Permeability is moderate. Runoff
is medium to high, and the hazard of erosion is moderate
to severe. This soil will hold about 1.5 cm (0.6 in.)

of available water.

BsD-Uinta Sandstone Complex, 20 to 40 percent slopes (Bsl):
This mapping unit occurs to a limited extent mainly in

the northwestern part of Southam Canyon and in the Asphalt
Canyon drazinage. About 45 to 55 percent of the complex

is Bs channery and flaggy sandy loam on 20 to 40 percent
slopes (BsD). About 25 to 35 percent is rock outcrop of
the Uinta Tormation (R). Inclusions are mainly As channery
sandy loam on 20 to 40 percent slopes (AsD) and Ds channery
sandy loam on 5 to 10 percent slopes (DsB),

BsE-ASE Complex, 40 to 60 percent slopes (Bs2): This mapping
unit is of limited extent., It is located in the corridor

in the extreme southern part west of Evacuation Creek.

About 50 to 60 percent of the complex is Bs very channery
and very flaggy sandy loam located on steep, south-facing
slopes. About 25 to 30 percent is As channery sandy loam

on 40 to 60 percent slopes and occurs on north-facing slopes.
Inclusions are mainly rock outcrop (R) and small areas

of Ds channery sandy loam in narrow drainages.

BsE-Uinta Sandstone Complex, 40 to 60 percent slopes (Bs3):
This mapping unit is extensive in the western part ot the
area. About 50 to 60 percent of the complex is Bs very
channery and very flaggy sandy loam on 40 to 60 percent
slopes. About 30 to 60 percent is rock outcrop of the
Uinta Formation. Inclusions are mainly As very channery
sandy loam on 20 to 40 percent slopes (AsD).
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This complex occurs on all aspects, but is most extensive

on south-facing and west-facing escarpments. The vegetation
consists mainly of scattered shadscale, rabbitbrush, black
sage, and Indian ricegrass.

Bs Channery Sandy Loam, 10 to 20 percent slupes (Bs4):

This mapping unit occurs in the western part of the survey
area, mainly in Southam Canyon and in the corridor area

in the northwestern portion north of the White River.

About 75 to 85 percent of this. mapping unit is Bs channery
sandy loam on 10 to 20 percent slopes. As soil is closely
associated with Bs soil and often occurs as small step-like
terraces on the uphill side of individual juniper or sage-
brush. Also included in this unit are narrow rims of rock
outcrop (R) and small areas of Ds channery sandy loam on

$ to 10 percent slopes (DsB) in small drainages. Included
with this mapping unit are some small areas of Bs channery
sandy loam on 5 to 10 percent slopes. :

BsC-Uinta Sandstone Complex, 10 to 20 percent slopes (BsS):
This complex occurs in the western upland portion of the
Evacuation Creek drainage and is most extensive in the
western half of Sections 26 and 35, T10S, R24E, and in

the Asphalt Creek drainage in the extreme western part

of the area,

About 55 to 60 percent of the complex is As channery sandy
loam on 10 to 20 percent slopes (AsC), and about 20 to
30 percent is rock outcrop (R). Inclusions are mainly
Bs channery sandy loam on 20 to 40 percent slopes (BsD)
and on 5 to 10 percent slopes (BsB). There are also small
areas of As channery sandy loam on 10 to 20 percent slopes
(AsC) and Ds channery sandy loam (DsB) in narrow drainages.
The vegetation is mainly juniper, sagebrush, and shadscale.

Uinta Sandstone-BsE Complex, 40 to 70 percent slopes (R):
This Mapping unit 1s extensive 1n the central and western
parts of the area. About 45 to 55 percent of the complex
1s massive Uinta sandstone which occurs as ledges and cliffs
on very steep slopes. Some of the cliffs extend upward
over 30 m (100 ft) from their base to elevations of 1,750

m (5,750 £ft). An estimated 30 to 40 percent of the complex
1s Bs soil (very channery and very flaggy sandy loam) on

40 to 70 percent slopes. The Bs soil usually occurs on
small, steep terraces between narrow sandstone ledges.
Inclusions consist mainly of small areas of As channery
Sandy loam on 20 to 40 percent slopes and Bs channery sandy
loam on 20 to 40 percent slopes.
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Ds Soils: Ds soils consist mainly of sandy loams more
Than 150 cm (59 in.) deep; however, the total depth to
underlying bedrock is not known. The soils are forming

in alluvium mainly from Uinta sandstone. The soil occurs
in relatively narrow drainages below steep-sloping soils
and rock outcrop, and actively-cutting gullies occur in
each drainage area. It is most extensive in the Southam’
Canycn drainage basin but is found in practically all parts
of the area. The vegetation is mainly sagebrush with some
greasewood, fourwing saltbush, rabbitbrush, and shadscale,
The slope range is about 5 to 10 percent, :

The avefage annual precipitation ranges from about 18 cm

to 23 cm (7 in, to 9 in.), and the mean annual soil tempera-

ture ranges from about 59C to 7°C (419F to 450F).

A representative pedon in a narrow drainageway with a 5
percent slope is located about 370 m (1,200 ft) east of
the northwest corner of Section 13, T10S, RZ24E and is as
follows:

Al 0 cmto 6 cm (0 in. to 2.4 in.,)--pale brown
(10YR6/3) sandy loam with about 18 percent
fine channers; brown (10YR4/3) when moist;
weak, thin, platy structure; soft, friable,
slightly sticky, and slightly plastic; few
very fine roots; moderately calcareous; moder-
ately alkaline (pH 8.0); clear smooth boundary.

Cq 6 cm to 30 cm (2.4 in. to 11.8 in)--light yel-
lowish brown (10YR6/4) channery sandy loam;
dark yellowish brown (10YR4/4) when moist;
massive; slightly hard, very friable, slightly
sticky, and slightly plastic; abundant fine
roots; moderately calcareous; moderately alka-
line (pH 8.3); gradual smooth boundary.

2 30 cm to 137 cm (11.8 in. to 53.9 in.)--light
yellowish brown (10YR6/4) channery sandy loam;
dark yellowish brown (10YR4/4) when moist;
massive; slightly hard; very friable, slightly
sticky, and slightly plastic; few fine roots;
moderately calcareous; moderately alkaline
(pH 8.2).

These soils are used for wildlife habitat and for winter
sheep grazing. DPermeability is moderate, and runoff is
medium. The hazard of erosion is moderate. This soil
will hold about 18 cm to 20 cm (7 in. to 8 in.) of availab
water to a depth- of 150 cm (59 in.). Roots penetrate easi
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Ds sandy loam, 5 to 10 percent slopes (D): This is the

only unit mapped in the Ds series. It occurs throughout
the area but is probably most extensive in the Southanm
Canyon area. About 75 to 80 percent of the area mapped
is Ds sandy loam on 5 to 10 percent slopes (DsB).

Inclusions consist of flaggy sandy loam or channery sandy
loam areas, mainly near the heads of drainageways. . Small

" areas with surfaces of loamy sand and channery loamy sand

occur mainly in the Southam Canyon drainage. Near the
outer edges of some drainages the depth to bedrock varies
from 75 cm to 100 cm (30 in. to 40 in.). Included with
this mapping unit are a few small areas in the eastern
part of the area with loamy texture. In a few locations

at the head of drainages the slopes range from 10 to 15
percent.

E Soils: E soils consist of deep, loamy soil. They occur
above the present flood plain of the White River, in close
association with N soils. Elevations range from about

1,560 m to 1,590 m (5,100 ft to 5,200 ft). Vegetation
consists of rabbitbrush, shadscale, cheatgrass, needlegrass,
and annual weeds.

Average annual precipitation ranges from about 15 cm to
23 cm (6 in. to 9 in.) and the annual soft temperature
is about S°C to 7°C (41°F to 45°F),

Following is a description of a representative pedon on
a stream terrace located about 300 m (1,000 ft) north and

§30n1(1,000 ft) west of the center of Section 17, T10S,
4E.

Aq 0 cm to 10 cm (0 in. to 3.9 in.)--brown (10YRS5/3)
fine sandy loam; brown (10YR4/3) when moist;
weak, thin, platy structure; soft, friable,
slightly sticky, and slightly plastic; few
very fine roots; moderately calcareous; moder-
ately alkaline (pH 8.2).

Clca 10 cm to 23 cm (3.9 in. to 9.1 in,)--pale brown
(10YR4/3) loam; brown (10YR4/3) when moist;
weak, subangular, blocky structure; slightly
hard, friable, slightly sticky, and slightly
plastic; plentiful fine roots; strongly cal-
careous; moderately alkaline (pH 8.2).

C,ca 23 cm to 47 cm (9.1 in. to 18.5 in.)--very
pale brown (10YR7/3) loam; yellowish brown
(10YRS5/4) when moist; moderate, medium, sub-
angular, blocky structure; slightly hard,
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friable, slightly sticky, and slightly Plastic;
few fine roots; strongly calcareous; moderately
alkaline (pH 8.4), :

Csca 47 cm to 75 cm (18.5 in. to 29.5 in.)--1light
yellowish brown (10YRG/4) loam; yellowish browp
(LOYRS/4) when moist; massive; slightly hard,
friable, slightly sticky, and slightly plastic;
strongly .calcareous; strongly alkaline (pH 8.6),

Cy 75 cm to 150 cm (29,5 in. to 59.1 in.)--light
yellowish brown (10YR6/4) fine sandy loam;
" yellowish brown (10YRS/4) when moist; massive;
slightly hard, friable, slightly sticky, and
slightly plastic; moderately calcareous; moder-

ately alkaline (pH 8.1). S

EB soils are used for wildlife habitat and winter sheep
grazing, Permeability is moderate and runoff is low. The
hazard of erosion is slight. This soil will hold 20 cm

to 25 cm (8 in. to 10 in.) of available water. Roots pene-
trate easily,

EB-NB Complex, 5 to 10 percent slopes (EN): This mapping
unit is oif very Iimited extent anc 1s located mainly on
river terraces south of the Whits River about 15 m (50

ft) above the present flood plain. About 45 to 55 percent
is E fine sandy loam on 5 to 10 percent slope (EB), and
about 25 to 35 percent is N sandy loam on-5 to 10 percent
slopes (NB). There are inclusions of Ds sandy loam on

5 to 10 percent slopes (DsB), a few knolls and bars of
quartzite cobble and gravel, and small areas of rock outcrop.
E fine sandy loam is deep, medium textured, and well drained.
The soil is calcareous throughout and has a moderately
strong calcic horizon in the subsoil,

N sandy loam is deep, moderately well drained, moderately
fine textured, and calcareous. The subsoil has strong
columnar structure and is strongly affected by sodium,

F Soils: The F soils consist of shallow to very shallow
sandy soils that range from about 10 cm to 38 cm (4 in.

to 15 in.) deep and overlie sandstone bedrock of the Uinta
Formation. The soil occurs in upland settings, and slopes
range from about 3 to 7 percent. F soils occur in associa-
tion with rock outcrop (R) and.with Bs sandy loam on 10
to 20 percent slopes (BsC). Elevations range from about
1,590 m to 1,610 m (5,200 £t to 5,280 ft). Vegetation
is mainly spring hopsage, rabbitbrush, black sagebrush,
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shadscale, and cheatgrass. Average annual precipitation
ranges from about 15 cm to 20 cm (6 in. to 8 in.), and

the mean annual soil temperature is about 4°C to 8°C (40°F
to 459°F), : '

Following is a description of a representative pedon on .
a 3 percent slope on a ridgetop located about 400 m (1,300
ft) nerth and about 210 m (70C £ft) east of the southwest
corner of Section 13, T10S, R24E.

Aq 0 cmto 4 cm (0 in. to 1.6 in.)--pale brown
(10YR6/3) loamy sand; brown (10YR4/3) when
moist; weak, fine, platy structure; soft, very
friable, nonsticky, and non-plastic; moderately

" calcareous; moderately alkaline (pH 8.1); clear
smooth boundary.

Cy 4 cm to 17 cm (1.5 in., to 6.5 in.)--pale brown
(L0YR6/3) loamy sand; dark yellowish brown
(LOYR4/4) when moist; weak, medium, subangular,
blocky structure; soft, very friable, nonsticky,
and non-plastic; abundant fine and medium roots;
moderately calcarecus; moderately alkaline,

(pH 8.2); clay smooth boundary. '

Coca 17 cm to 35 cm (6.7 in. to 13.5 in.)--pale
brown (10YR6/3) channery loamy sand; dark
yellowish brown (10TYR4/3) when moist; massive;
soft, very friable, nonsticky, and non-plastic;
moderately calcareous; moderately alkaline

(pH 8.5); sandstone bedrock at 35 cm (13.8
in.).

R Sandstone bedrock

F soils are used for wildlife habitat and limited winter
sheep grazing. Permeability is moderate to rapid. Runoff
1s medium to high, and erosion hazard is moderate to severe,
This soil will hold about 1.5 em to 2.5 cm (0.6 in. to

1.0 in,) of available water.

FB-R Complex, 3 to 7 percent siopes (FR): This complex
occurs. in the western upland portion of the Evacuation
anyon drainage and is of Vvery limited extent. The main
drea is in the western part of Section 13 and the eastern
Part of Section 14, T10S, R24E.

bout 40 to 50 percent of the complex is F loamy sand on
110 7 percent slopes (FB), and about 35 to 40 percent
1S Tock outcrop. Inclusions are mainly Bs sandy loam on
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10 to 20 percent slopes (BsC) and Ds sandy loam on 5 to
10 percent slopes (DsB).

F loamy fine sand is a shallow to very shallow sandy soil
over sandstone bedrock of the Uinta Formation.

"N Soils: N soils consist of deep, moderately fine-textured
soils that occur mainly on stream terraces. They are most
extensive on terraces about 15 m (50 ft) above the present
flood plain of the White River, These soils also occur

on terraces above the present flood plain of Evacuation
Creek. Slopes range from about 5 to 10 percent; however,
slopes are mainly about 5 percent. On the White River
terraces, N soils are closely associated with E soils,

and the mapping units are complexes of these two soils.,
Along Evacuation Creek the N soils are associated with

Ds soils and the mapping unit is a complex of N and Ds
soils. Elevations range from about 1,550 m to 1,580 m
(5,100 £t to 5,200 ft). Vegetation consists mainly of
greasewood, shadscale, hopsage, and annual weeds. The
average annual precipitation ranges from about 18 cm to

23 cm (7 in, to 9 in.), and the mean annual soil-temperature
ranges from about 5°C to 7°9C (41°F to 45°F).

The following is a description of a representative pedon
on a-stream terrace on the west side of Evacuation Creek,
about 152 m (500 ft) east of the south side and center
of Section 13, T10S, R24E, ' :

A, 0 cm to 9 cm (0 in. to 3.5 in.)--pale brown
{(10YR6/3) fine sandy loam; brown (10YR4/3)
when moist; weak, thin, platy structure; soft,
friable, slightly sticky, and slightly plastic;
few fine roots; meoderately calcareous; strongly
alkaline (pH 8.7); clear smooth boundary.

9 cm to 20 cm (3.5 in. to 7.9 in.)--reddish
brown (5YR3/3) when moist; strong, coarse,
prismatic structure; very hard, firm, sticky,
and very plastic; few fine roots; thin, nearly
continuous clay films; strongly calcareous;
strongly alkaline (pH 8.9); clear smooth boun-
dary.

21

20 cm to 34 cm (7.9 in. to 13.4 in.)--light

when moist; moderate, medium, prismatic, breaking
to strong, medium, subangular, blocky structure;
hard, firm, sticky, and plastic; moderately
calcareous; strongly alkaline (pH 8.5); gradual
wavy boundary.
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NB-DsB'CompIex;'S'td‘IO percent slopes (ND): This mapping
Snit occurs mainly along narrow terraces on both sides

of Evacuation Creek. About 45 to 55 percent of the complex
is N fine sandy loam om 5 to 10 percent slopes (NB), and
about 25 to 35 percent is Ds sandy loam on 5 to 10 percent
slopes. The NB soil is deep, moderately well drained,

and moderately fine textured. The. subsoil has strong
columnar structure and is strongly affected with alkali,
Ds soils are deep, well drained, and moderately coarse
textured. Inclusions consist mainly of E fine sandy loam
on 5 to 10 percent slopes (EB) and the immediate channel
area of Evacuation Creek. There are also small areas of
rock outcrop.

W Soils: W soils are deep and imperfectly drained, form

In silty alluvium deposited by the White River, and occur
adjacent to the present floodplain of the river. The area
is about 1/3 km (1/2 mi) wide and extends along the northern
corridor of the project area. Vegetation consists mainly

of large cottonwood trees, tamarisk, rabbitbrush, and salt-
grass. Slopes are generally less than 2 percent. Average
annual precipitation ranges from about 18 cm to 23 cm (7

in. to 9 in.g, and the mean annual soil temperature ranges
from about 5°C to 7°C (41°F to 45°F).

Following is a description of a representative pedon in

an area of large cottonwood trees with an understory of
saltgrass and rabbitbrush, jocated in the northwest quarter
of Section 17, T10S, R24E.

Ay 0 cm to 10 cm (0 in. to 3.9 in.)--grayish brown
(L0YRS5/2) silt loam; brown (10YR4/3) when moist;:
thin, medium, platy structure; slightly hard,
friable, slightly sticky, and slightly plastic;
strongly calcareous; moderately alkaline (pH 8.2).

Ajg 10 cm to 20 cm (3.9 in. to 7.9 in.)--pale brown
(10YR6/3) silt loam; brown (10YRS5/3) when moist;
massive; slightly hard, friable, slightly sticky,
and slightly plastic; stroagly calcareous;
moderately alkaline (pH 8.2).

C1 20 em to 65 cm (7.9 in. to 25.6 in.)--pale

' brown (10YR6/3) silty clay loam; brown (10YR4/3)
when meist; massive; hard, firm, sticky, and
plastic; strongly calcareous; moderately alka-
line (pH 8.0).

C, 65 cm to 120 cm (25.6 in. to 47.2 in.)--pale
brown (10YRE/3) fine sandy loam; brown (10YR4/3)
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Cijca 34 cm to 55 cm (13.4 in. to 21.7 in.)--light
brown (7.5YR6/4) silty clay loam; brown (7.5YRS/4)
when moist; massive; hard, firm, sticky, and
plastic; strongly calcareous; moderately alka-
line (pH 8.2); gradual boundary.

Cyca 55,6 cm to 89 cm (21.7 in. to 35.0 in.)--light
brown (7.5.YR6/4) silty clay loam; .brown
(7.5YRS5/4) when moist; massive; hard, firm,
sticky, and plastic; strongly calcareous; moder-
ately alkaline (pH 8.1); gradual boundary.

Cz 89 cm to 158 cm (35 in. to 62 in.)--light brown
(7.5YR6/4) heavy loam; brown (7.5YRS5/4) when
moist; massive; slightly hard, friable, slightly
sticky, and slightly plastic; moderately calcar-
eous; moderately alkaline (pH 8.3).

N soils are used for wildlife habitat and winter sheep
grazing. Runoff is moderate to rapid. Permeability is
low, and the hazard of erosion is moderate. This soil
will hold about 15 cm to 20 cm (6 in. to 8 in.) of water
to a depth of 150 cm (59 in.),

NB-EB Complex, 5 to 10 percent slope (NE): This mapping
unit 1s limited in extent. It occurs mainly on gently-undu-
lating river terraces on the north and south sides of the
White River. These terraces are about 15 m to 23 m (50

ft to 75 ft) above the present river flood plain. The
areas are not continuous but occur as small isoclated areas,
mainly on the north side of the White River. About 45

to 55 percent of the ccmplex is N fine sandy loam on §

to 10 percent slopes (NB). About 25 to 35 percent is E
fine sandy loam on 5 to 10 percent slopes (EB). The NB
soil is deep, moderately well drained, and moderately fine
textured. The subsoil has strong columnar structure and:
is strongly affected with sodium. The EB soil is deep,
medium textured and well drained. The soil is calcareous
throughout and has a moderately strong calcic horizom in
the subsoil. Inclusions consist mainly of Ds sandy loam
on 5 to 10 percent slopes (DsB) and a few knolls and bars
consisting of quartzite cobble and gravel that contain
very little fine soil material,

Included with this unit is an area in the southeast quarter
of Section 2, T10S, R24E. This area is on the south side
of the White River at Ignacio., About 75 to 85 percent

of this area is NB soil. Much of it is seriously eroded
and much of the original surface soil removed. Inclusions
are mainly knolls of quartzite cobble and gravel, Because
of its small size, this area was not mapped separatcly.
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when moist; massive; soft, friable, slightly
sticky, and slightly plastic; moderately cal-
careous; moderately alkaline (pH 8.2). Distinct
brownish yellow (10YR6/6) mottles below 90

cm (35.4 in.).

3 120 to 195 cm (47.2 to 76.8 in)--pale brown
(10YR6/2) silt locam; brown (10YR4/2) when moist;
massive; slightly hard, friable, slightly sticky,
and slightly plasticy strongly calcareous; :
moderately alkaline (pH 8.1). Distinct brownish-
yellow (10YR6/6) mottles. :

This so0il is used for wildlife habitat and summer cattle
grazing., Permeability is moderate and runoff is low. The
soil will hold 20 cm to 25 cm (8 in. to 10 in.) of available
water., ’ :

W silt loam, 0 to 2 percent slopes (W): This is the only
unit mapped in the Ws series. Apout 70 to 80 percent of
the area mapped is W silt loam on 0 to 2 percent slopes.
Inclusions consist mainly of deep, fine sand, loamy sand,
or stratified sandy loam and sand. The sandier inclusions
are mainly along more recent bars and beaches of the White
River. Vegetation is mainly a young growth of tamarisk,
willows, and rabbitbrush., Also included in the unit is
the present stream channel of the river.

b, Soil Formation

The characteristics of a soil at any given point are deter-
mined by the interaction of five principal soil factors:

(1) parent material; (2) climate; (3) topography, relief;
(4) biota, e.g., plants, animals and man; and (5) time.

The soils along the flood plain of the White River and

along smaller drainageways throughout the area have formed
in alluvium. The alluvium along the White River has come
from a wide range of transported materials, whereas in

the smaller drainages the materials are largely deep sandy
loams and channery sandy loams from the local Uinta and
Green River formations. The parent material for the upland
soils that comprise a large portion of the area is mainly
the Uinta Formation and the Green River Formation. The

soils are mainly shallow or very shallow overlying these
formations,
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Two important climatic factors in the formation of soils
on the tracts are precipitation and temperature. There
are no data for this specific area, but data are available
for Vernal, Utah, where the average yearly precipitation
is about 20 cm (8 in.), and the average precipitation is
about 1.5 c¢m (0.6 in.) per month from October through March
and from June through July, and about 2.0 cm (0.8 in.)
per month during April, May, September, and October. On
the tracts the average annual soil temperature at a 5l

cm (20 in) depth is estimated to be slightly less than
80C (479F), which places the soils in the frigid soil
family. :

The tracts are in the Colorado Plateau physiographic province.
The province is distinguished by the approximate horizon-
tality of the bedrock and the numerous canyons and generally
high elevation, Most of the area is between 1,520 m and
1,830 m (5,000 £t and 6,000 £t) above sea level. The topo-
graphy of the area is sloping to steep slopes ranging from
about 5 percent to over 60 percent. The western part of
the survey area is characterized by numerous nearly vertical
sandstone cliffs. The eastern part of the area, east of
Evacuation Creek has more rolling topography and fewer
sandstone cliffs. :

Vegetation influences soil formation mainly through the
addition of organic matter from leaves, stems, and roots.
Shrubs, forbs, and grasses are the dominant vegetation
over much of the area., Juniper trees are common at higher -
elevations, above 1,650 m (5,400 ft) west of Evacuation
Creek, with scattered pinyon pine at the highest elevations.
An open stand of large cottonwood trees occurs along the
White River valley. Young willows and tamarisk occur in
the most recent deposits. Big sagebrush is the dominant
vegetation along numerous drainageways throughout the area.
. Shadscale, black sage, cheatgrass, Indian ricegrass, squirrel-
tail, and some forbs are common on shallow upland soils.
Greasewood and shadscale are common in alkali-affected
areas. Burrowing animals are important in mixing the various
soil materials, and the mounds and disturbed areas are
conspicuous in the survey area. Grazing animals also affect
soils by removing vegetation, which tends to increase erosion.
Man has affected soil development in the area by building
roads and trails, which contribute to erosion.

Time is essential in soil formation, whether a few years
or centuries. Entisols, for instance, such as the Typic
Torrifluvents, along the drainageways, are young soils

that have not been in place and undisturbed long enough
for distinct horizons to develop. Typic Natrargids are
examples of soils with well-differentiated horizons. These

:
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soils occur on higher terraces, which implies greater age,
or more time for soil-forming processes to act.

c. - Soil Classification

The nine different soil types found on the tracts are classi-
fied on Table V-1. Table V-1 shows the two soil orders

of Entisols and Aridisols. Soil orders are scils with
similar sets of soil-forming processes. -Entisols are soils
that lack distinct horizons and Aridisols are generally

dry and have light-colored or thin surface horizons with
well-expressed lime horizons (calcic horizon) or sodic
horizons (natic horizon).

Soil orders are divided into suborders, primarily .on the
basis of closest genetic similarity. The suborders in

the survey area, identified by the last two syllables of

the subgroup, are orthids, orthents, fluvents, and argids.
The basis for this division is differences resulting from
climate or vegetation, or the presence or absence of water-
logging.

The great group is a subdivision cf the suborder. An example
of a great group name is Calciorthid, which are aridisols
with a strong calcic horizon. Great groups are based on

the uniformity in the kinds and sequence of major soil
horizons and properties. The horizons used to make separa-
tions are those in which clay, iron, humus, or lime have
accumulated, or those that have layers that interfere with

.root growth or the movement of water. Properties used

also include soil temperature and major diiferences in
chemical composition. ’

Great groups are divided into subgroups. There is a central
(typic) concept of the group, and intergrades that have
slightly different properties. Lithic Calciorthid is a
subgroup that indicates a shallow soil less than 51 cm

(20 in.) to bedrock with a strong calcic horizon.

Families are based on the properties important to the growth
of plants or to engineering. Among the properties considered
are texture, mineralogy, reaction, and soil temperature.
Coarse-loamy, for example, indicates a sandy<loam texture;
tixed indicates the clay mineralogy is varied. Frigid =
pﬁlcates that the mean annuval soil temperature 51 cm (20

In,) deep is less than 8°C (47°F). Soils with mean annual
temperatures below 47°F are considered too cold for most
famlcrops to mature, . -

-




TABLE V-1
SOILS CLASSIFICATION

Soil Family Subgroup Order
A Loamy-skeletal, mixed, frigid Lithic Calciorthid Ardisols
As Loamy-skeletal, mixed, frigid Lithic Calciorthid Aridisols
B Loamy-skeletal, mixed (calcareous) frigid Lithic Torriorthent . Entisol
Bs Loam-skeletai, mixed (calcareous) frigid Lithic Torriorthent Entisol
< Ds . Coarse-loamy, mixed (calcareous) frigid Typic Torrifluvent " Entisol
& E Coarse-loamy, mixed, frigid Typic Calciorthid 3 Aridisol
- F Coarse-loamy, mixed (calcareous) frigid Lithic Torriorthent Entisol
N Fine, mixed frigid Typic Natrargid . Aridisol
W Fine, mixed (calcareous) frigid Aquic Ustifluvent : Entisol
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TABLE V-5

ESTIMATED HERBAGE* YIELDS IN KG/HA AND
LAND USE CAPABILITY CLASSES OF SOILS

* -

Soil ' Yields Capability
Favorable yrs. Unfavorable yrs. Classes £,
Kg/ha Kg/ha

A 800 400 Vie For
phy
400 200 Vilie str
) pot
As 1000 ; 600 VIiIe imp
: tab

Bs 45Q 250 Vilie
Tab
D 1250 900 Vie est
inc
E 1250 900 Vie Sys
’ lim.
F ' 40Q 200 Viie conu
. groi

N 150 100 Vile
The
w 3500 2000 Viw for
the
and
*Total yield of above-ground plant parts %g;;
Conversion from kg/ha to 1lb./ac is made by multiplying kg/ha 2¥5t
values by 0.9. S;%I
i




ha

The high erosion potential in the area is closely related

to the topography. Seventeen mapping units out of a total
of 26 have 'slopes of over 10 percent., Six units have slopes
ranging from 5 percent to 10 percent. Two mapping units
have slopes of 3 percent to 8 percent. Only one unit has
slopes less than 2 percent.

f. " Engineering Uses of the Soils

‘For any engineering use, it is important to consider certain

physical characteristics of a soil, including permeability,
strength, compaction characteristics, drainage, shrink-swell
potential, grain size, plasticity, and reaction., Also
important are slope, depth to bedrock and depth to water
table.

Table V-6 (U. S. Dept. of Agriculture, 1971) gives the
estimated and measured properties of soils on the site,
including slope, depth to bedrock, texture class, Unified
System and AASHO classification, liquid 1limit, plastic

limit, permeability, available water capacity, pH, electrical
conductivity, shrink swell potential, and.hydrologic soil
group.

The two systems used most frequently in classifying soils
for engineering are the Unified System used by the SCS,

the U. S. Bureau of Reclamation, the Department of Defense,
and the U. S. Corps of Engineers, and the AASHO system
adopted by the American Association of State Highway Officials
(Am, Assoc. of St. Hwy Officials, 1955). In the Unified
System, soils are classified according to particle-size
distribution, plasticity, liquid limit, and organic matter.
Soils are grouped into 15 classes. There are eight classes.
of coarse-grained soils, identified as GW, GP, GM, GC,

SW, SP, SM, and SC; and six classes of fine-grained soils,
identified as ML, CL, OL, MH, CH, OH, and PT. Soils on

the borderline between the two classes are designated by
symbols for both classes, for example ML-CL,

The AASHO system is used to classify soils according to
properties affecting highway construction and maintenance.
In this system soils are placed in one of seven basic groups,
ranging from A-1 through A-7, on the basis of grain-size
distribution, liquid limit, and plasticity index. Group
A-1 comprises gravelly soils of high bearing strength.

At the other extreme is group A-7, comprising clay soils
that have low strength when wet and are the poorest for
subgrade, Where laboratory data are available to justify
a8 further breakdown, group A-1, A-2 and A-7 may be divided
into subgroups, such as A-2-4,
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! TABLE V-6.
ESTIMATED AND MEASURED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING REQUIREMENTS

Depth to In/In . " Shrink-
Slope Bedrock Liquid Plastic Permeability Available ECe Swell Hydrologic
Sof1 Range (%) (cm) Texturs Class Unified AASHO timit Limit {In/Hr) Water Capacity pH  mmhos/cn Potential  Sofl froups
A 3 to 40 30 to 50 channery SM A-2-4 24-33 NP-0 1.0-2.5 0.09-0.11 7.5-8.7 0.4-5.4 Low C (moderately
loam GC high runcff
. potential)
As 5 to 60 30 to 50 channery M A-2-4 24-36 NP 1.5-3.0 *0.1 8.1-8.5 0.3-6.0 Low C (moderately
sandy loams . 61 high runoff
. . potential)
< #»g 5 to 40 § to 25 channery SM A-2-4 20-30 NP 1.0-2.5 *0.1 7.5-8.2 0.7-3.0 Low D (high runoff
) . Toams GM potential)
w . . * ’ .
L **gs 10 to 60 5to 25 channery M A-2-4 20-30 NP 1.5-3.0 *0.1" 7.5-8.3 0.7-2.5 Low D (high runoff
sandy ‘loam GM * potential)
bs 5 to 10 150+ sandy loam . SM A-2-4 20-23 NP 1.0-2.4 0.12-0.14 7.9-8.3 1.0-19.0 Low B (moderately
to channery . . low runoff
sandy loam . ‘ . potential)
E 5 to 10 150+ - fine sandy ML CL  A-4 20-27 NP-8 1.0-2.5 0.14-0.16 7.7-8.6 0.4-18.0 Low B (moderately
. loams to SM A-6 ' low runoff
loams , . potential)
el 3 3to7 10 to 40 loamy - SM A-2  20-30 Np 2.0-4.0 *0.1 8.1-8.5 0.3-0.6 tow D (high runoff
sands ’ . potential)
"y 5to10 150+ fine sandy cL A-4 20-30 5-15 0.05-0.20 0.14-0.16 8.1-8.9 5.0-15.0 Moderate D (high runoff
loam surface or . potential)
- silty clay A-6 : .
. Joam subsoil
1} 0 to 2 150+ silt loams to oL - A-4 20-47 2-16 0.20-1.50 0.16-0.18 8.0-8.3 1.5-28.0 Moderate B (moderately
silty clay SH A-6 . low runoff
loams - some : : potential)
sands
* less than
=& gstimate
N
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Hydrologic soils groups are used in watershed planning

to estimate runoff from rainfall., The soil properties
considered are those influencing the minimum rate of infil-
tration of a bare soil after prolonged wetting. These
properties are depth of seasonally high water table, intake
rate and permeability after prolonged wetting, and depth

to very slowly permeable layers. The influence of ground

‘cover is considered independently.

Soils with a low runoff potential have high, or rapid,

infiltration rates even when thoroughly wetted, and consist
mostly of deep, well to excessively drained sands or gravels,
They also have a high rate of water transmission.

Soils with a moderately low runoff potential have moderate
infiltration rates when thoroughly wetted and consist mainly
of moderately deep to deep, moderately welil drained to

well drained soils with moderately fine to moderately coarse
textures and moderately slow to moderately rapid permea-

bility. They also have a moderate rate of water transmission.

Soils with a moderately high runoff potential have slow
infiltration rates when thoroughly wetted and consist mainly
of soils with a layer that impedes downward movement of
water, soils with moderately fine to fine texture, soils
with slow infiltration due to salts or alkali, or soils

with moderate water tables. They may be somewhat poorly
drained. There are alsc well drained and moderately well
drained soils that have slowly permeable and very slowly
permeable layers (hardpans, hard bedrock) at moderate depths
50 cm to 100 cm (20 in. to 39 in.).

Soils with a high runoff potential have very slow infiltra-
tion rates when thoroughly wetted and consist mainly of

clay soils with a high swelling potential; soils with a
permanent high water table; soils with a claypan or clay
layer at or near the surface; soils with very slow infiltra-
tion due to salts or alkali; and shallow soils over nearly
impervious material. They also have a very slow rate of
water transmission,

In Table V-6, the estimates of permeability are for soils

in place and are based on the structure, texture, and poros-
ity of the soil material and on field observations. The
dvailable water capacity, given in inches per inch of soil,
Is the capacity of the soil to hold water available for

most plants. It is commonly defined as the difference
between the amount of water in the soil at field capacity
and the amount at wilting point.
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The shrink-swell potential is an jndication of the volume
change to be expected of the soil material with changes

in moisture content. In general, soils with a high shrink-
swell potential are hazardous jf used in building materials
or as a foundation. '

The reaction is the intensity of acidity or alkalinity

of a soil, expressed in pH values. A pid of 7.0 is neutral,
a lower value indicates acidity and a higher value indicates
alkalinity. The pH values range from about 7.8 to 8.9.
Since these values are not especially high for soils high
in calcium carbonate, the corrosiveness of the soil solution
would not seriously damage pipelines. Salinity affects

the suitability of the soil for plants, its stability when
used as construction material, and its corrosiveness to
other materials.

Table V-7 gives the interpreted engineering properties

of soils, including ratings of soils as a source of topsoil,
sand, gravel, roadfill, sanitary landfill cover materials,
and cover of spent shale deposits; and rating of their
1imitations as foundations for low buildings, septic tank
filter fields, sewage lagoons, and shallow excavations.

Soil features affecting their use as pond-reservoir areas
or for embankments to hold water are also shown. Interpre-
tations are based on test data and field experience with
soils in the area and similar soils in other areas. It
should be emphasized that the interpretations made in this
survey are not a substitute for on-site sampling and testing
needed at a site chosen for specific engineering work that
involves heavy loads, or a site where excavations are deeper
than the depths of the layers here reported.

The soils were rated on the degree and kind of limitation
affecting their use as septic tank absorption fields, sewage
lagoons, sanitary landfill, dwellings with and without
basements, and local roads and streets. The ratings are

as follows: .

"Slight" means that the soil has a few limitations
that are easily overcome,

"Moderate" means that the soil has limitations that
can generally be overcome by proper planning, careful
design, and good management.

nSevere" means that the soil limitations are severe
enough to make the use of the soil questionable.
Engineering designs to overcome.the limitations are
difficult and expensive.

»
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TABLE V-7
[
INTERPRETATIONS OF ENGINEERING PROPERTIES OF SOILS .
‘Degres and Kind of Limitation for Sultab1ity as a Source &f Soil Features Affecting
ot . Sanitary Cover pond Reservolr Dikes, Levecs and
Septic Tank Sewage Sanitary tandfill  Shallow Dwellings  Local RoadfiN -Sand Gravel Yopsoil  Landfill  for Soent Areas Other Embaikmants
Soll  Absorption  Lagoons yrench | Arca  Excavations w/without  Roads & Cover Shale
Fleids tyne type Basem2nts  Streets Haterfals Ceposits
A Severc-  Severe- Severe-] Scvere~  Severe- Severe- Severe- Severe - Good to  Unsulted Poor Poor Poor’ Poor shallow, slope shallow, stones
slecoe slope depth depth depnth depth  depth  depth fatr loam Yoam channery & shallow shallow
capth depth slope slope slope slope slope slope A-2-4 + = shallow flaggy
As Scvere- Scvere- Scvere-| Severe. Scvere- . Severe- Severe- Severe- Goud to  Unsulted Poor . Poor Poor Poor shallow, slope shallow, stones
slooe slooe desth depth «depth depth  depth  depth fair sandy loam sandy loam very channery shallow shallow : .
ceath depth slope slope slope slope slope  slope A-2-4 shallow and flagay . .
3 Scvere- Severe-  Severe-| Severe- Severe-  Severe- Severe- Severe- Good to ° Unsufted Poor Poor Poor Poor shallow, slope very shaliow, stones
sicpe slope depth depth depth depth  depth  denth fair loam loam very channery very very
depth czpth slope slope slcpe slope slope slope A-2-4 shallow and flaggy shallow shallow I
ts Severe- Savere~ Severc-] Severe-  Severe-  Severe- Severe- Severe- Good to Unsuited Pcor Poor Poor Poor ‘shallow, slope very shallow, stones
slope slope cepth depth depth depth  depth  depth fatr sandy loam sandy loanm very channery very very
éapth depth slooe slope slope slope slope slope A-2-4 - . shallow and flaggy shallow shallow
Cs S1¢che= Fodurate- Slight | Slight $)ight Siight Slight Slight Good to Unsulted ~ Unsulted Fair Falr Fair m&g.-gge to medium to high
§to 105 5 to 102 fair sandy loam Channer Content to to . slo. permeabiMty susceptibility
siooes slcpe A-2-4 fncreases with good good to piping, reiium
depth shear strength
£ Slight- Koderate- Slight | S1ight Slight ~ Slight Slight Slight to Felr Unsuited Unsuited Fair Falr Fair moderate to medlum to hivh
S to 102 5 to 10% R moderate A-4 sandy loam to 20 cm to to slow permeability susceptibility
slope slope A-6 mater-] A-6 ard loam strong Ca good good to piping, rcdium to
1al in horizon below low shear strength
subsofl .
F cevere—  Severe - Severe-| Severe~  Sevare-  Severe- Severe- Severe- Fair  Poor shallow Unsufted Poor Poor Poor shallow, rapid shallov, medium to
depth depth depth | depth depth depth  depth  depth - A-4 loamy sand shallow shallow  shallow perncability high susceptibllity
; ’ loary sand  Yoamy sand to piping
] Severe-  Sevare- Hodarate-|Moderate- Slight Moderate-Moderate-toderate- | Falr to Unsufted  Unsuited Pocr Poor Poor slou.pemeabnlty. medium to Tow shear
moderztely modcrately moderately|moderately moderate moderate moderate poor  silty clay alkel{ alkald alkaly deep strength
slew slow slow slow shrink- shrink- shrink- A-4 loam salts salts salts '
perme- perme- perme- perme~ swell  swell swell A-6
ability ability ability ability .
»
] Severe~ Severe- Severe-| Severe-  Moderate- Severe - Severe- Severe- Falr to Poor . Unsutted Good Good Fatr high water tazble Yow to kigh
seasonal  seasonal scasonallsezsona) -seasonal  flood fload flood poor siit loam silt loam . high salt susceptibiiity to
shigh high hich hiah high danger. dunger’  danger A-4 Inclusive poor content 1n giping. medium to’
water water water | water water  Season Scason  Season k-6 of fine fine sand subsol} ow shear strength
table tadble, table.] table. table. high high high sand
Flocd flood Flood Flood Flood vater water water
danger dange» danger| danger danger table. table, table.




The A, As, B, Bs, and F soils all have severe limitations,"
mainly because of steep slopes and shallow to very shallow
soil mantles over bedrock. The Ds and E soils have slight
limitations for most uses but have moderate limitations

for sewage lagoons because of ‘the 5 percent to 10 percent
slopes. Because of the moderately slow permeability, N
soils have severe limitations for septic tank drainage
fields and sewage lagoons; the limitations for other -uses
are mainly moderate. The W soils mainly have severe limita-
tions because of seasonal high water table and flood danger,

Soils were rated for their suitability as a source of road-
fill, sand, gravel, topsoil, sanitary landfill cover material,
and spent-shale cover material,

The suitability was rated in terms of ''good," "fair," and
“poor," which parallel the limitation terms "slight,"
"moderate," and "severe." Most of the soils have a good .
to fair rating for roadfill material, based on AASHO test
data., The exceptions are the N and W soils, which have
fair to poor ratings. The soils were rated poor for sand
or gravel,

The soils were rated poor for topsoil and as cover for
sanitary landfill and spent-shale deposits if they were
high in coarse fragments (channers and flaggs), shallow
or very shallow to bedrock, and if they were moderately
fine textured and contained alkali and salts, It should
be noted that the soluble salt content increases markedly
in the deeper subsoils; the upper 50 cm to 80 cm (20 in.
to 31 in.) is usually best suited as a source of topsoil.
The A, As, B, Bs, F, and N soils were rated poor, and the
Ds, E, and W were rated fair to good. The D and W soils
are the best material for these uses, especially as cover
for spent shale. The Southam Canyon area, where the spent
shale will likely be deposited, contains about 259 ha (640
“acres) of D soils, The W soils along the White River Valley
contain some salt and would require transporting some dis-
tance to the spent shale site. The suitable E soils would
be good for all these uses, but they would be difficult

to separate from the unsuitable N soils.

The soil features that affect their use are shown on Table
V-7. Depth, slope, permeability, and water table affect
their use in pond-reservoir areas. Depth, stoney material,
susceptibility to piping, and shear strength affect their
use for dams, levees, and other embankment materials. The
N and E soils occur in complex in the mapping units on

the river terraces above the present flood plain of the
White River., The moderately fine textured N soil is a
possible source of material for dam construction. The
thickness of the material is about 76 cm (30 in.).
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The deep soils on the tracts and the 1.6 km (l-mi) perimeter
total 1,660 ha (4,100 acres), or approximately 15 percent

of the area. The deep soils are D, 850 ha (2,100 acres);

NE, 120 ha (300 acres); EN, 110 ha (270 acres) and W, 460

ha (1,140 acres). '

The soil infiltration study was conducted to generate base-
line data for evaluating how the soils will be impacted

by land-use changes. These data will also be used with

the soils map to estimate runoff volumes by applying the

U. S. Soil Conservation Service runoff calculations.

A Rocky Mountain infiltrometer was used to generate runoff
from 96 small, movable 76 cm by 30 cm plots (0.23 sq m

of soil surface coverage). The soils of most limited extent
were not tested., Plots were installed by driving the edges
9cm (3.5 in) into the soil surface with a specially con-
structed hammer. An adjustable canvas wind shield was

used to prevent wind disturbance and raindrop drift. Plots
vere pre-wet to field capacity (called "wet plots") prior

to an infiltrometer run, Artificial rainfall was applied

to the plots at rates of 10 cm to 15 cm (4 in. to 6 in.)

per hr for 28 min. Rainfall and runoff rates were determined
at 5-min intervals, and infiltraticn was the differTence
betwveen these two measurements. Sediment-yicld values )
were also obtained. All samples were taken during October

1974 and October 1975, Sample points are shown on Figure
V'2|

Several limitations of these data must be considered.

The principal limitation is the difficulty in simulating
natural conditions with a small infiltration-test device
and the few sites tested. Also, seascnal variations in

soil infiltration rates were not tested. The data provided
is best used to compare soil types.

Infiltration rates for wet soils are shown in Table V-8,
Upland soils have rates of about 3.6 cm (1.4 in.) per hr.

The soils of the bottomlands (D soils) have greater rates--
about 6.1 cm (2.4 in.) per hour, The so2ils formed on the
alluvium of the White River (W soils) have much slower

Tates of uptake--about 1.5 cm (0.6 in.) per hr. As expected,
S01ls affected by excess sodium (N soils) have the lowest
Infiltration rates of all the soils tested-~-about 0.8 cm

(0.3 in,) per hr.
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Infiltration rates did not decrease significantly during
the 28-min period of the test; in fact, most runs showed
no time trend. Runs that did decrease with time had small
magnitudes, approximately 1.3 cm (0.5 in,) per hr, and
were only apparent for the first S5 min of the run. In
addition, soil type was apparently more significant than
slope angle in determining infiltration rates. For these
reasons, infiltration data can be bust summarized asa
mean infiltration rate in each soil type.

The rate of application was high to simulate severe storms.
Because infiltration rates tend to be lowest in the fall
and because the applied rates were high, runoff values
should be maximum,

Curve-number means and sediment-yield rates are also shown
in Table V-8. The curve numbers can be used to calculate
runoff using the SCS method. Since the rates are highly
variable, the standard deviations are large. The estimates
of sediment yield are used primarily to compare soils.

A few sites were not wetted before testing. These dry
sites provided some information on the infiltration rates
of soils with little antecedent moisture. The infiltration
rates of dry soils were a fraction of an inch per hour
slower than those of wet soils on the same plots.

Infiltration rates, curve numbers, and sediment yields
for all 96 plots are contained in Appendix V-2.

h. Soil Radiocactivity

The soils were measured to establish baseline levels of
radioactivity in the area and to separate the sources from
{1) radicactivities originating from nuclides within the
0il shale (usually from nuclides in a uranium decay chain,
which could affect the environment); (2) naturally occurring
background activity; and (3) radioactivity identified with
the worldwide fallout from weapons testing. The radiation
levels in tract soils are primarily associated with natur-
2lly occurring background activity.

A number of soil samples were collected from representative
locations on the two lease tracts and analyzed for radio-
activity. No sources above a normal background level were
jdentified, with Ra226 activity below 0,87 ECi/g, sr90
below 0.52 gCi/g; K40 pelow 20.0 pCi/g, Pb212 below 1.5
pCi/g, Cs137 below 1.6 pCi/g recorded for all samples.
Detailed Tesults of the soil radioactivity tests are con-
tained in Appendix V-3,
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TABLE V-8
SUMMARY OF SOIL INFILTRATION RATES

Mean
Mean 1 Mean +1 Sediment 1
Infiltration Std. Curve Std. Yield Std.
(in./hr) Dev. Number  Dev. (tons/acre) Dev.
15, (wet) 2.4 0.75 86 9.80 0.3 0.25
s, (vet) 1.5 0.70 92 3.03 0.6 1.02 ¢
i (wet) 1.3 0.41 94 2.15 0.2 0.31 |
i (wet) 1.0 0.58 96 1.64 0.1 0.07
i (wet) - 0.6 0.46 97 1.51 0.1 0.05
5 (wet) 0.3 0.29 98 1.22 0.2 0.13
F(wet) 1.9 0.46. - 89" 4.36 0.1 0.01 -
E (wet) 1.8 0.75 90 5.08 0.1 0.03 |
B (wet) 0.5 0.39 96 1.73 0.1 0.05 . !
Ds (dry) 2.4 0.74 89 6. 49 0.2 0.09 i
B (dry) 2.8 0.51 86 0.57 0.5 0.23-

SOURCE: VTN

To convert from tons/acre to kilograms/hectare multiply by 2242,
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i. Relationship Between Soils and Vegetation

Plant available moisture is the most important factor in
determining the distribution of vegetation types in the
arid west. Soil characteristics are one of the important
factors that determine plant available moisture. As a
result, distribution of vegetation types often correspond
to the distribution of soil types. At the site, where
vegetation pattern and soil type distribution coincide,
it is usually a function of soil moisturs.

Greasewood vegetation occurs exclusively on the D soils

at the site. D soils are the deep, sandy loam soils forming
in alluvium, They occur in the relatively narrow drainages
below steeply sloping soils and rock outcrops. The soil
has a relatively high water holding capacity. The correla-
tion between areas of D soil and areas of greasewood vegeta-
tion is the closest of any of the soil-vegetation relation-

ships at the site,

Riparian vegetation, as the name implies, is only found

in areas adjacent to water and on moist soils. The soils
of the site that are moist enough to sustain this type

of vegetation are W soils and D soils. The W soils are
deep, imperfectly drained, and form in-silty alluvium adja-
cent to the flood plain of the White River. All of the

W soil mapped at the site support riparian vegetation.
Riparian vegetation also occurs along Evacuation Creek
where D soils are moist enough,

The upland soils at the site are similar to one another,
but support a variety of vegetation types. The juniper
are found at the higher elevations on the thin sandy soils;
As, Bs, and F. These are shallow and very shallow sands,
sandy loams or loams. The eastern limits of juniper roughly
coincide with the limits of these soils along the west
side of Evacuation Creek. However, the same scils extend
beyond the limits of the juniper because the juniper are
limited by their altitudinal requirements. The thin sandy
soils that are below the juniper limits to the north and
to the west are dominated by big sagebrush.

The soils that have formed on the Green River Formation
are the A and B soils, which are very shallow loam soils.
These soils are less sandy than the upland soils found
on the Uinta Formation. The vegetation on these soils
is exclusively the shadscale-black sagebrush type. The
shadscale-blacksage type is not limited to soils A and
B, however, but also dominates cn the sandy soils (As,
Bs and F) that occur north of the White River,
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4, CONCLUSIONS

The soils of Tracts U-a and U-b are mainly shallow to very
shallow (less than 50 cm (20 in.) deep) soils on sloping

to steep upland surfaces cut by numerous intermittent drain-
ages and containing many areas of rock outcrop and rock
escarpments, :

Soils A, As, B, Bs, and F are included in these shallow
sites. They consist of sandy loam, loams, channery sandy
loams, and channery loams. The coarse-fragment content
(channers and flaggs) usually increases with depth, and
numerous flagstones with a small proportion of soil occurs
immediately above the bedrock. Surface soils are light
colored and moderately calcareous, The CaCOz (lime) content
usually increases with depth and occurs as a coating -on

the undersides of rock fragments.

There are numerous drainageways throughout the tracts.,

Most of them have intermittent stream channels, and the
soils--usually Ds soils--along these channels are generally
deep (more than 150 cm (59 in.)), mainly sandy loams or
channery sandy loams, light colored, and moderately calcar-
gous, They are the most extensive in the Southam Canyon
drainage area.

Along the Evacuation Creek drainage the Ds soils are asso-
ciated with N soils. The N soils are deep and moderately
fine textured and are strongly alkaline with a high concen-
tration of exchangeable sodium. The N soils also occur

on stream terraces about 15 m to 30 m (50 ft to 100 ft)
above the White River flood plain, 1In these areas the

N soils occur with E soils, which are deep and moderately
coarse textured, with a strong CaCOz (lime) horizon in

the subsoil,

The W soils occur adjacent to the White River, mainly in
the corridor outside the tracts. They are deep and silty
and seasonally wet in the deeper horizons. They generally
have a high salt content.

Infiltration rates vary with the soil type. The upland

soils (A, As, B, Bs, F) have rates of about 3.6 cm (1.4

in.) per hr. The soils bottomlands (D) have greater rates--
about 6,1 cm (2.4 in.) per hr., The soils formed on the
alluvium of the White River (W soils) have much slower

rates of uptake--about 1.5 cm (0.6 in.) per hr., As expected,
soils affected by excess sodium (N soils) have the lowest
infiltration rates of all the soils tested--about 0.8 cm

(0.3 in,) per hr,
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The soils were measured for radioactivity. No sources

above a normal background level were identified. ' !
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350 8.5 g 5.4 | 8.5 2.3 14 4s
. l ; Ds
i o ;
Extractable carions PR SATURATION (XT2aCl 30LuSLE , ‘ \ . N
Avail ) e - | ——
ufﬁ'if.’?: Ceo " N P . i meisti | i
. . EHANSS N 1o x Ny x <o, #o, ci 50, sy |
! Carecny prm TR TIY ‘
Soil < NH,04¢ > = miltioauivelonts pors lirer ° > l : l :
| 32 | 2.9| 1.0 .8 7.4 36 0 son1
A 33; - 29! 141 .1 010 s6 | T
! 34 2.6" 10.9 .8 | 1.0 46 : | ‘ As s
' 35 3.5, 13.5 .2 13,5 46 | 55
! ) 5¢
| g
i s . DS 55
! ) 56
) g 57
: i j Colmal A / | 58
' : e g - (ULE W '
’ ! : :/ J g . ¢
. ' . <./ i
o / ? '
i | . l ;
: | ! ! ! :
l ! f ! ! i I :
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courzowv__Dr. A. R. Southard oare tecanion_ 011 _Shale lla_and I
s PARTICLE SIZE DOISTRIBUTICON (im mm.) (percent)
deatn veey ° . v ” P
Lacurorricoucrorst w HONZON | cosrst | COANSL | miofum fiNe oo ene| sl CLar texTUTaL
PRONT U2 . i san0 SAND SAND $anD SAND Sand CLASS
Sail I cm. | 7t 105 Jes32s |02-0.1910.10008 | — Hydrometer - S fam.
As 52 i 53 0-8 14 8 6 14 14 31 13 56 32777780
.53 8-23: 104 7 | 4 |1} 11 46 |10 |4 |26 | 1
54 23-45, 11 7 4 11 13 | 52 10 38 35 | SiL
: .o l
Ds 55 ! 58 1 0-10° 1 2| s |3 | 2 | 29 10 61 2 | sL ¢
56 10-34; 6 9 | 16 | 35 j 12 | 14 | 10 | 76 6 SL
57 34-72; 12 | 15 | 20 | 29 7 | 10 6 | 8 | 38 ! Ls |
58 72-127 23 34 13 20 8 14 9 77 61 SL
(1] ORGANIC MATTER RECINZAL GYPSUM MOISTISIE TE3ICN; t
CINbUC- i
ol | YL ceo
sarueasin 13 owanic! owganic| mnmoseni /N | sowme ¢ miet LSl L ey W 1
Pacce marter | cazon |- $aL1s§ "";’i"’c"‘“’" per cont sown . AIMOS. | ATMOR.
Soil * * * % @15 % % %
-As 52 ¢ 7.9° 1.5 .5 4.9 17.4) 9.7
53 | 7.8 1.8 . ) .5 | 13.4 ) 24,81 12.4 .
54 ; 8.7 ol 2.5 | 12.4] 27.6 13.3
Ds 35 : 9.9 S5 5.0 | 6.2 1.3 5.8
56 ° | 10.4 .3 12.0 | 5.7 8.7 6.6
57 1 8.0 .3 ’ 15.0 5.3 7.6y 6.0
58 8.0 .2'1 . I 3-5 14.6. 10.8f 5.8
Extractable carntans SLTURATION EXTRACT SOCUSLE
Avail PE2 CENS
. twnge | e " e x P Mo K co e 3] s, | MR
" CHACIXV'. * Ppm 3 % ¢ '.Al'.-:l:ncr:
' Soil le NH,0Ac me/100g e millisquivelents per liter >
I ! .
. As 52 .6 .4 RS 1 41
; 53 | b7 | % N I B4 58
; 54 : cileal o be 56
i }
i Ds S5 ! 1.2 1 6.9 | 1.3 ] 8.9 41 .
p 6 ! 4 '10.3 ¢ .3 10.9 30 ;
. 57 - I 931 .1 2.1 26 . !
. 58 ! 11,5 1 1.4 .1 1.8 28 |
| i i i ' :
| b I
: H ; H
| ; ' i i : r
' v . . i | ! !
i | | | i ! l |
T b : P |
2 ! : ! - : ' . .
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cowrcio sv__ DT, A. R. Southard oate . Leeatione 1.Shale D2 and_U% - |
. I i PALTICLE $120 DISTRISUIION  (in mm.] (percontd ‘ ]‘ -
oertm very ’ 4 ‘
e el e S I S B I Rt B B PO R P
Soil I A 2.1 108 j0san Jersoojorran [~ Hydrometer - S 20, . ]}
E 43 ] 95 | 0-5; 3 1 2 | 1§ | 41Ty 31T 7T 96D &TITSTTY —
< &4 5-15. 2 2 3 12 35 35 10 55 3 SL
45 15-40. 3 2 3 12 31 39 10 51 5 L
46 . 140-120 3 4 4 14 25 " 38 10 52 6 SL
47 120-1,6_0 3 4 . 6 16 21 34 12 54 9. SL
i .
A - 48 56 | 0-5 8 5| 612} 17 ;2 | 1358 |2/s'! | '
. 49 8-17. 8 5 6 22 18 29 13 58 16 SL ! ye
50 17-30; 16 8 6 15 10 27 19 54 38 SL
51 30-33, 22 13 5 8 5 33 20 47 38 L ;.
L] ORGAMIC MAITLZ PR cYrsum MOITUE TENsISNG , - ||
. cGoas
rorat | BV L ccoy
SATU®&1ED 1:3 QXGANIC| OrGaNiC) NIT2OSIN|  C/M SOty £t eavivlont | me /105 ’ 13 13
sastg ' matrer | carion |- saLTS "::';"2‘:"-"- pu- cont son AIMCS. | Aliacs, !
Scil % % % < c.':,,.*'c' < s " i s(
E 43 7.7 .7 .8 2.9 0.4 - § — -
44 7.8. 4 .6 3.1 11.Q 5.5 Dz
45 7.8 .3 : .4 | 4.9 12.4 5.9 ;
46 8.0 4 .8 4.9 13.3 6.3 It
47 7.7 -3 . ~1{16.0 6.0 14.G 6.4 ‘
- Il
A 48 7.9 .8 .5 | 6.8 15.4 7.5 | ! .
49 7.9 .7 .3 9.3 17.2 9.2 '
O | 7.9 .8 .3 [11.5 20.412.0 ;
51 8.0 .8 : 4 17.3 21.011.1 I :
Extractable carions SATURAIION EXTRACT SOLUSLE _—
Avai . st | | |
CATIQa! P - meni ’
) Ixhanct 4 Co »e Ne e ppm ! e x €0, HCO, < 0 | ’ :
Soil < NH,,0Ac me/100g .. ‘(— cmillieguiveleats see lites > : i__Soi
E 43 | 2.7 | .34 ]2 : 33 P
44 i 2.5 .3 5 2.6 28 v Ds
45 2.7 A .2 l.8i 33
46 3.4 1.1 .2 1.9, 35
47 4.4 6.7 .3 9.2 34
A 8 | 10.4 1 3] 4| 7.1 ' 29
.49 [ 1.5 .3 .1 .6 . 39 ; As
50 ! | 1.9 .s] .1 .5 h2 :
. 51 X ¢ 1.9 .8 1 .6! ) 41 |
s i : ) H i
. ! : P
g s ! i
; , 2
; | ,
i l ' | : : s
i ! : !
! _ l ' . . . ! . , !
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courcro sv__Dr, A. Southard . are ) LOCATION

PARTICLE SIZ¢ DISTRIBUTION (in mm.} (::-e--ll i
aroesd T Louzon | Y. ] b4 4 b4 ‘
ey s S’ e IS gl ) e fsand |2l
Soi ]_ cm. i 21 105 12035 Jousiofersass | ~ Hydrometer - !> 2, .
Ds 1 #64 | 0-10: 9 4 9 111 p21 L1l | 27 § 11 | 62 | 13 ! SL [
2 10-40 14 14 14 23 9 19 { 11 70 24 SL i i
3 140-65; 12 14 13 20 9 23 : 12 65 20 1 SL | ‘
4 : 65-113 1116 J 15 p2l 9 | 21, 11 | 68 |15 | SL °
] 113-150 12 12 13 22 11 23 ' 10 67 . 21 SL |
i P : o |
As 6 1| £66 ' 0-5: 8 | 10 ; 15 | 27 9 | 26 111 1 65 ; 20 ; sSL ;
7 5-15 7 10 14 28 10 21 10 69 | 40 SL
8 15-30 13 11 12 30 9 19 13 . 68 52 SL !
. 1 !
(1 ORGANIC MATTER HICTICAL cSYrsum . MOTITURE TERIIONS ' i
conac. = =i _ . |
ToraL 1 eccos r 'Liq
sasyesiic 1.8 RGANICT OtGanIg; NItOGEN|  C/N | sowme § ESaed |l me./i00 13 ] I Li:
. PasTE . MAIIIR | CatsuN . saLts '4'll"",‘?5 por cent (Y-8 ALACK, APAOE, ! i
1 LN [ DU L B A | et L A R |
]
s 1§ o8ai 1.1 . .6 |5.8 | {1.2{ 6.0 2B
2 i 8,17 S 4 15.9 11.81 5.6 ! 24
3, 8.1 ] ! 4 : 6 19.2 , 12,4 6.27 23
4 i 8.1 i 4 2.6 } 7.5 11.6{ 5.8 2.
5 i 8.1 .3 28.0 7.2 13.7 6.0 2
As 6 ! g1 1.1 .5 [12.6 4.1 6.7 2
7 8.1 - 1.4 : A 5.8 15.2; 7.5 2
8 8.0 1.8 .4 |17.8 20.3} 11.4 3l
o | Extractable cations: SATUPATION $€XTKACT 3OLUSLE B
Avail . :
5”'?“: ) ) , P . ;’\%xfyt::t. Plasty
(g::':'"& i “ " - J' ‘ ppm " g * €0 "0 ¢ 3 ".AT‘I:II:CN Inde
Soil _~<_._ NH(.OA:‘. me/ 00g o milliequivalents cer liter ) > z
, x
Ds 1 i) .3 .3 b1y 32 1 wp
2 Po.9r W51 a1l 3 30 | npf
31 1 B I IS R W 3 31 | wp|
& .9l 3.8 .1 4.1, : 33 | wp|
5 1 l.5112.9 ¢ .2 2.41 ‘ 29 NP
H 1 .
] : H .
) s 6] L5 | .2 2.6 | 38| wp
- 7 S N S N W 46 | we
Lo 8 - _ P8 4] 1 L - 50 | NP
i P i :
! ; i i ’ !
1 ' ! ) -
: . l . ; : i ; NS
: | P b gl )
: ; i ! 1 ! i ’ ;j' \ l ;:’\ i :
; ! ' 1 l ’ i : s ' l l
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couwro . Dr. A. Southard oare LCCATION <
T - .i’-. T ' PAI'!CV:E $12¢ STRIIUTION  {in »m.) (percans)
Laseiatom] canetton e oLt i natizeN c‘éi'«'«: COAE | MESIUM FINE | veey fine siLe cuy 2 2 pITHTEN
el R S LI SAND | SAND | saND | $:NO | SanO Sand pipes
‘__S_oi] H 1cm. | 21 1-0.5 |o0.5-0.25 10.25-0.10]0.03:2.00 | = Hydrometer — > 1.
As 9 ! #67 | 0-5 i 10 9 |12 | 19 9 27 T1& 173§ I3 SLT
10 | 5-12 13 8 8 |20 |15 ;28 ;15 |57 |60 |SL |
1 112-25; 14 9 7 116 (12 (3 ! 1 |s2 |67 |sL ¢
12 :25-35) 18 | 12 8 |20 | 11 | 22 | 13 [ 65 | 63 st ||
13 ¢ 68 i 0-8 ° 7 4 | 4 115 18 138 14 148 128 | L 1]
A % | . 8-20, 0! 6] 4113 |12 le [20 s Iss ! 1
15 | { 20-33. 22 | 11 5 ! 8 7 (35 17 |48 ) 4 L
16 33-50; 17 | 10 I 6 | 13 10 | 36 17 47 77 L ||
\
.:'.'_ OLGANIC MATTER aEeTCAL GYPrsum MONTLLE TERSIO, ;_ -
YO'AL. cg;l:'r.(vc (43 ] !L quis
$ATUANTED 1.8 QIGANIZ! OWGAN'T) NITIOGEN:  C/N 30LMN: ‘f{""_ deztar | el /180 "1 1s 151.18
. M X384 4 MATTER CLION |- saLlS MI'L'.‘IJéM‘Q. pee cam son angs. A, 3
__.Soi] _l B} had * * ~ @155 » % 2 in
ks 9 ! 8.0 ! 1.4 S5 | 7.0 17.7] 8.1 (¥
10 : 8.2 | 1.5 .6 ! 8.6 21.2 1 9.9 ¥
11 ¢ 8.7 | 1.2 1.0 -} 10.7 23.9 1 9.4, |35
12 ; 8.9 ! i .6 1.8 | 7.9 18.2| 6.7 [0
l I
A 13 | 8.1 | 1.5 .51 2.9 17.3] 7.8 |
14 ! 8.1 1.4 .5 8.4 23.0[11.71 |33
15 ! 8.6 1.0 .8 | 9.8 26.01 9.9 [3
16 | 8.7 .5 1.2 | 5.3 25.4 | 1181 12
1 Extractable CAH\JN.‘ SATURATION EXTIACT IQLUSLE i -
Avail H prcont . p;;
) caTiaN P mosstu | 1
. LCHRHISE Cs My Ne 3 e x - HCOy <l 50, at Ed
i Carngny Ppm . parctaned e
; Soil g Nt 0Ac ne/100g o - aitllequivetents par lirer >
| 9 ! l 4 413 ] 6.9 38 |4
| s 10 . ; !1.0 1.3 .1} 1.6: 2|
! 11 ! ; i 1.6 | 7.20 .1} L., 51 i
; 12 : l 1.6 | 8.4 .1 .8 40
; ' 1 1 )
oA 13 T W I L 23
. w0 it o1a 2] :
; 15 : [ .61 4.6; .11 1.1 G |
16 ! i .6 | 10.4; .2 ! 2.8 48 |
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- ) couecrio & Nr.,_A._Southard DATE ;ocnlou
- i PARTICLE SIZE OISTRIGUIIGN (in mm ) (parcert)
. . oM } 2o .v!n' ' ’ Z Z SZ 4
wszntom | courars! g, {OvION | conet | comme | | IR IR | S RERG ) g R
o Soil R ' . 21 1-0.5 | 6.5-0.25 |0 25-0.10 0.19.0.08 - Hydrometer _ > 2w, |
. 17 | #75 | 0-10i 7 1 1 1 2 62 | 23 15 0 isil ;
H 18 10-20' <1 1 1 5 9 | 60 | 17 | 23 0 |Sil i
: 19 | 20-30. 1 1 | <1 1 2 s9 | 38 3 0. | SiCL N
20 |  30-65; 2lala 1) 2ies %l 2l om0
21 |+ 165-90; <1 | <1 1| 40t 31! 17 8 | 75 ; O ISL .
22 ; 90-130 <1 | o<1 | <1 | 29 | 37 23 i 8 ; 69 ; 0 ISL
23 | 130-195 1 1 <1 20 4 | 68 |17 {15 0 ;siL .|
4 . . |
- : L 1
- [ ORGANIC MATTER ELECTRICAL CYPSUM MOSTUNE TENSIONS .
Liquic ' c%_:?#c_ ————
List: L3ty 1E0 18 eanic] oxsamich NittOGEN]  C/N S:Jolt;}‘ icazed .f.f?:.. ./ ) 15 quuul‘
b4 . s MATTER | CAUON saurs ""‘-('-!'"c':f- pree | SOR ALATS 1 ATMOS. Limi:
bem o Soil > * . < 825 ) ® = ool
A N % 5.1 1.4]| 11.3 3.3 1.7 47,
P W 18 ! 8.2, 1.1 1.5 11.0 22,2 8.4! 26
t 3 19 : 8.0 1.2 14.0| 12.0 32.0| 15.4 ! 39{
p ¥ 20 . 8.1 1.0 26.0) 11.4 l 30.9| 12.6! 33|
21 8.2 | .3 16.0| 6.0 7.7 3.81 *
o 2 8.5 | .5 16.0{ 7.1 9.8] &4.11 =
\ gi - 23 | 8.1 .8 28.0| 12.3 si.0| ¢.3] 31
b on ' .
T : *{o_iSandy_
i - Extractable carions SATUSATION EXTRACT :OtueLS i
w1 Plast Avai . i
ML 1 cnem 34 ) Plage
" txCHa1:GE (] My Ne [ 3 Ne 3 . €0y KCO; 4] 50, ar Inde:
* ; 22pCHY I ppm L . sATUCATION z‘
- ' So‘i1 = Nh!‘OAC “‘e/loog EL = mellioquiveleats ger thrar D4 11 .
— . : il
Wl b, 17 | 5.5 1.3] 2.7} 27 ! 67 | -8
o H 18 | \ ; 4.00 1.6 1.7} 2.1} 47 2
W 19 | i 8.9] 7.8: 1.51 2.0 65 16
20 11.5: 13.3' .71 2.0 60 12
@ 21 l 4.51 4.6 20 1.2 33 *
5 22 i S.81 s.7' .1 .7 34 *
3 23 ¢ : 10.0{ 13.3} .31 .7 51 6
d | ‘
) ! l l *Too ' Sandy
! ; '
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) 0
COMITED BY, Dr. A. Southard oATE . Legarion ;
PARTICLE SI12% OISTRIAUTION lin @am.) (parcers)
e . | opm vay , . ) v 5
e U e b R L 0 -0 LI I
Soil. cm. 1 >t 1435 ] 0%-0.25 |0.25-0.10 | 0.10-0.03 - Hydrometer - S 2 . ]
[ : .
E . 24 #76 | 0-10! 2 2 3 15 32 31 8 61 2 SL
25 10-23. 1 1 2 9 23 41 16 43 1 L
26 s l23—-475 1 1 1 6 24 45 23. 32 0 L’
27 - 147-75 3 3 -6 20 17 33 19 48 3 L .
28 ! 3 75-120 4 [ 8 22 14 29 14 57 ) 14 SL
29 ; 120-~150 8 8 9 22 13 25 14 61 26 SL i
Il
I ORGANIC MATTSR — GYrsum MOETOTE TENSIaNS . . T
. SONCUC- H 1
o ) rora | TV ) o ey |
. u’:.:;;!r..; 1.8 c‘a‘azn&\.:: ’é‘_‘.‘.;‘,‘.‘ _NiRGGING C/N sg;:n::n‘.z Mﬁxﬁm ,..’i.:;.:. ,;,é::c. . m.“g‘ |, ',):Q’ Li?c
_"SO'H - “ - . 'e"uSCM - . . LL'
- N
E 24 | 8.2 .6 S5 ;5.2 11.8: 5.0;
25 ; 8.2 .5 _ .7 j12.5 17.37 7.1 1
26 | 8.4 i 4 .7 |18.7 23.0| 9.4;
27 | 8.6 ! 3 .9 111.9 21.6f 8.6 1
28 8.1 .4 4.2 9.4 16.8; 6.9 23
29 8.0 -4 18.0 | 7.8 16.1} 6.4 22f
—— _{__ Extractable carions SATURATION EXTRTACT SOLUNLE
: cation - Avgi . . . ' rexcen ;
et Ce My Ne < Mo x -co, Heoy a 50, T
fud? . ppm BAPIATICN:
__Soﬂ < _ . NH/ 0Ac me/100g > williequivealents per lires .J
E 24 ! 15} .3 .4 7.9
25 ! 2.6 .6 .2 1.3
26 ! 3.3 11,71t .2 .8
27 | 2.4 1 3.5 .2 .7
28 1.7 1 5.2 .1 1.0 ¢
29 1.7 j10.1 | .2 1.4
N ]
i |
! B
I ' .
t ! 1 ! : i ’
X i ) s I H
. S . ooy /,9 WA
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APPENDIX V-2

Infiltration Rates During Various

Time Intervals (minutes) By Piot

Measured in Inches per Hour

Map
Unit Plot # 8-13 13-18 18-23 23-28
_— Dg Soil (Wet)
DsB 1 2.7 2.9 2.7 2.4 2.5
DsB | 2 3.4 3.2 3.0 2.8 2.6
DsB 3- 2.9 2.8 3.1 2.7 2.9
DsB 7 1.9 1.5 . 1.8 1.4 1.5
N B DsB 8 1.6 1.7 1.6 1.5 1:4
DgB 9 1.9 1.5 1.3 1.5 1.1
DsB 10 1.5 1.3 1.4 1.4 1.5
; DsB 11 .1.4 1.3 1.7 1.5 1.4
: DsB 12 2.1 2.0 2.2 2.1 2.3
‘ DsB 13 2.8 2.2 2.7 2.3 1.9
| DsB 14 3.1 3.1 3.0 3.1 2.7
DsB 15 2.5 2.4 2.2 2.1 2.1
DsB 16 3.1 2.9 2.8 2.4 2.6
DsB 17 4.1 3.4 3.4 3.4 2.9
—_— DsB 18 3.4 2.7 2.8 2.4 2.0
b DsB 19 3.5 4.1 2.9 2.7 2.7
! DsB 20 3.9 4.1 3.2 3.7 3.5
Liqul DsB 21 2.8 2.8 2.0 2.1 2.2
Lix;i'
e+ b il (Wet
P Bs Soil ( )
1: 2 BsB 25 0.8 . 0.6 0.8 0.6 0.7
4y 2 BsB 26 2.3 0.8 1.0 c.7 0.7
6 23 BsB 27 1.7 0.8 1.0 0.6 0.7
9 23 BsC 22 1.6 1.0 1.1 1.4 1.0
41 22- BsC 23 1.8 1.4 1.5 1.5 1.5
BsC 24 2.1 2.2 2.1 1.9 1.7
BsC 61 1.9 1.3 1.1 0.9 0.9
BsC 62 1.4 1.3 1.0 1.0 1.1
—_— BsC 63 1.8 1.9 1.1 1.1 1.5
X ‘ BsC 64 2.8 1.1 1.0 1.3 1.7
e Plast’ BsC 65 1.9 1.1 1.4 1.0 1.0
pet  IndE BsC 66 1.7 1.1 1.0 1.3 1.1
1 BsD 4 2.5 2.4 2.1 2.4 2.3
— BgD 5 1.5 1.3 1.5 1.9 1.2
P BD 6 2.0 1.6 1.8 2.0 1.9
¥ BsD 43 1.8 1.6 1.2 1.2 1.6
8 BsD 44 1.1 0.9 1.1 1.1 1.7
: 1 BsD 45 1.0 1.1 0.5 0.7 0.5
v | oW
) NP
I
i
. V-114
-—m— T

90
95
82
94
95
93
94
95
92
90
85
90
81
62
67
80
80
77

92
90
96
95
89
88
93
9Ss
93
93
91
94
88
95
91
92
94
96

Sediment
Yield

% Barq
Soil |

0.25
0.20
0.03
0.38
0.79
0.33
0.32
0.67
0.78
0.34
0.25
0.28
0.01
0.00
0.00
0.09
0.17
0.28

0.69
0.80
0.57
0.86
0.59
0.23
0.12
0.12
0.09
0.21
0.32
0.07
0.42
2.40
0.42
0.15

0.11

I
il
28 |
3
i‘
J
1

12

16
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"
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19 .

1oL
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"
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Infiltration Rates During Various
Time Intervals (minutes) By Plot
Measured in Inches per Hour
Map : Sediment % Ba:
Unit Plot # 3-8 8-13 13-18 18-23 23-28 cN Yield Soil
BsD 28 3.7 3.1 3.7 3.4 2.6 86 0.59 43
BsD 29 2.2 2.1 2.4 1.8 1.8 92 4,72 "
BsD 30 4.0 2.0 2.5 2.0 1.7 88 2.02 "
BsE - 55 1.6 1.1 1.1 1.3 1.2 93 0.09 42
BsE 56 . 1.2 0.7 0.8 0.7 0.8 96 0.21 "
BsE 57 1.2 0.6 0.6 0.5 0.5 94 0.21 il |
BsE 59 2.6 2.3 2.6 1.8 1.9 86 0.12 "
BsE 60 1.2 0.8 0.9 0.9 1.4 94 0.15 "
A Soil (Wet)
AB 49 1.5 1.5 1.1 1.4 1.3 92 0.04 18
AB 50 1.5 1.2 1.0 1.2 1.0 94 0.05 "
AB 51 1.6 1.1 1.1 1.1 1.1 97 0.05 vl
AC 46 0.9 0.9 0.9 1.1 1.2 96 0.06 46
AC 47 1.7 1.7 1.9 1.9 2.0 92 0.12 "
AC 48 1.2 1.1 1.1 1.1 1.1 9§ 0.06 "
AD 34 2.3 2.2 1.9 1.8 1.7 91 0.26 9
AD 35 1.5 1.1 1.1 1.0 0.9 96 1.14 "
AD 36 1.8 1.5 1.2 1.1 1.0 95 - 0.43 "
AD 52 1.1 0.6 0.8 0.7 0.6 97 0.11 33 |
AD 53 0.6 1.9 0.6 0.6 0.5 96 0.13 "
AD .54 1.4. 1.5 1.2 1.3 1.3 92 0.06 "
Ag Soil (Wet) X
AgC 8§ 1.5 1.1 1.0 2.5 0.9 93 0.07 35
AsC 86 1.2 1.7 1.6 2.4 1.2 94 0.0S |
AsC 87 0.7 0.5 0.7 0.8 0.5 97 6.07 oo
AsC 88 - 0.6 0 0.9 0.9 0.4 ° 96 0.17 "o
AgC ’ 89 0.8 0.6 0.7 0.6 0.9 97 0.21 "
AsC " 9Q 1.2 1.3 0.7 0.7 1.2 96 0.07 ",
. W Soil (Wet)
W 37 0.8 0.6 0.5 0.6 0.6 97 0.09 . 48 -
| f 38 0.9 0.3 0 0 0 98 0.18 "
L 39 0.7 0.8 0.8 0.6 0.6 97 0.11 "
w 40 1.6 0.7 0.8 0.7 0.8 94 0.05 "
W 41 0.4 0 0.5 0 0.9 98 0.07 "
N 42 2.2 0.9 1.0 0.5 0.5 96 0.04 "
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Infiltration Rates During Various
Time Intervals (minutes) By Plot
Measured in Inches per Hour

Map
Ubnit Plot # 8-13 13-18 18-23 23-28 CN
N Soil (Wes2)
NB 73 0.1 0.1 0.3 0.1 98
NB 79 0 0 0.1 0 100
NB 75 0.2 0.2 0.3 0.4 98
NB 76 - Q 0.1 0 0 100
NB 77 0.9 0.4 0.5 0.5 97
NB 78 0.9 0.7 0.7 0.3 98
F Soil (Wet)
F 79 2.0 1.3 1.7 1.6 91
F 80 1.6 1.6 1.3 1.4 94
F 81 2.4 2.3 2.4 2.5 84
F 82 2.4 2.4 2.4 . 2.2 84
F 83 1.6 1.5 1.3 1.2 93
F . 89 2.0 1.7 1.9 1.6 89
E So0il (Wet)
EB 67 3.5 1.5 1.5 1.5 86
EB 68 2.2 2.2 1.9 1.8 86
EB 69 1.9 2.0 1.7 1.9 85
EB 70 1.3 0.7 1.1 - 0.9 ° 96
EB 71 2.3 1.9 1.7 1.7 90
EB 72 0.8 1.2 0.9 1.1 96
B Soil (Wet)
BB 97 Q.6 0.4 0.6 0.5 0.6 97
BB 98 0.7 Q.5 0.6 g.5 0.6 98
BB 99 0.6 0.2 0.1 0 0 99
.BB -100 1.6 0.8 0.5 0.6 0.6 96
BB 101 1.9 0.9 0.9 0.9 0.9 94
BB 102 0.9 0.8 0.7 0.7 1.2 97
BD 91 1.1 0.6 0.7 0.4 0.4 97
BD 92 1.4 1.4 1.3 1.3 1.1 95
BD 93 1.5 1.5 1.4 1.3 0.9 93
BD 94 0.6 0.6 0.5 0.7 0.6 97
BD 95 0.7 0.8 0.6 0.6 0.5 93
BD 96 1.1 0.8 0.7 0.6 0.8 96
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0.05

0.07
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Infiltration Rates During Various
Time Intervals (minutes) By Plot
Measured in Inches per Hour

Map

p . ' Se@iment $
Unit Plot # -8 8-13 13-18 18-23 23-28 CN Yield s$
D Soil (Dry) . !
’ i I
D 1 3.0 3.2 2.6 2.7 2.2 92 0.20 28
D 2 3.4 3.2 3.0 2.8 2.6 87 0.15 ) "
D 3 3.9 2.8 3.0 2.9 3.3 77 0.01 |
D 7 2.7 1.8 2.2 1.6 1.5 94 0.18 16
D 8 2.5 1.9 1.7 1.5 1.4 94 0.27 !
D 9 3.0 2.0 1.5 1.3 1.2 91 0.16 !
Bg Soil (Dry) }
BsD 4 3.0 2.9 3.0 3.0 2.4 87 0.22 ,1?
BsD S 3.6 3.4 2.8 2.6 2.5 86. 0.47 |
BsD 6 3.5 2.7 3.3 1.8 2.1 8 .. 0.68 o

V-117




ALBUOUEROUé LABORATORY .

APPENDIX V-3

cusTomMer AEROVIRONMENT INC. 3 ftﬁigj
arrention Dr. Ivar Tombach, Director of Environmental Programs \\574'\'];;2

145 Vista Avenue e bd )

‘DDRE:S Pasadena, California 91107 i "‘"‘Of*‘l

ciry
: (
" s.0.n0. 3050 REPDHT UF HN LY\ 4
1 DETERMINATION of RADIUM~226 & 45327 :

—_ o samruzs necriven  12-19-74 |

.TYrL OF aAnaLYsis STRONTIUM-90 in SOIL.SAMPLES..

_.CUSTOMER ORDER NUMBER

Sample Total Dry pCi/g (Dry) .
Identification Weight (g) Ra-226 Sr=90 |
I

#39 0-4 2728 0.17 £ 0.01  0.52 * 0,02

#39 '17-35 2545 0.66 + 0.03  0.00  0.01
: $40 0-6 2542 0.87 + 0.03  0.48 * 0.02 - |
] ]‘
' 238 2959 0.66 + 0.03  0.02 £ 0.01 |

DL T

31~-137

cc: Dr. Stephan Friedland

D REPORTED VIA TELEPHONE

ED V1A TWX
[ rerorTED PAGE 1 OF ] PAGE

=7 EBERLINE INSTRUMENT
g CORPORATION

3 r.0. 30X J874 ALBUQUERQUE, NEW MEXICO 8714
PHONE {505) 3452481 TWX: 910-985.0678

4,// S o)

_APPROVED 8Y  Ernest A. Sanchez, Wanager o
Albuquerque Labordtory !
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APPENDIX V<3 ALBUOUERQYE uaonnéav

CusTomer AEROVIRONMENT INC. : ) avﬁ ' ~ AT
ATTENTION Dr. Ivar Tombach, Director of Environmental Programs '~O'("<',’.‘,"
aporess 145 Vista Avenue . ’C;C‘E\LJ
Pasadena, California 91107 —Oh

. RN TN

[

ciTy . . ] L4 - _
- $.9.No. 3051 . HEPDHT UF HNHL;

'aie)
— T - = e - AN
[ . DETERMINATION of GAMMA ISOTOPIC ~ 45327 i
wLveE of anacynis 0y Gell in SGTL_SAMFLES _  _ _..customen OROELR NUMBER __ sAMPLES RECEIVED 12-19-1:5
' s
Identification: #39 0-4 #39 17-35 240 0-6 #40 31-137
L bry vetghe (2): 2728 2546 2542 2960
Nuclide |
Observed o o pCi/z (Dry)
- {
R-40 S 18s2 1 : 3 20 + 3 16 £ 2 :
B1-214 0.73° % 0.29 0.49 £ 0.29  0.79 + 0.36 0.85 * 0.31 i .
T1-208 : 0.36 £ 0.11 0.19 £ 0.11 0.30 £ 0.12 0.30 * 0.12 } !
. Pb=214 - 0,65 £ 0.27 0.71 £ 0.24 0.78 + 0.30 0.74 £ 0.27 |
{
‘Ac-228 -0.92 * 0.52 0.79 * 0,50 < 0.68 0.94 £ 0,50 |
Pb-212 1.5 * 0.3 1.2 £ 0.3 1.0 £ 0.3 1,0 £90.3.
Cs=-137 0.98  0.14 < 0,12 1.6 + 0.2 0.09 * 0.08 |

cc: Dr. Stephan Friedland

[ reporTED ViA TELEPHONE
[ rerporTED ViA TWX “pAGE 1 OF 1 PAGE
: i
' / / 1
EBERLINE INSTRUMENT b (B Sometl wriri
CORPORATION AFFROVES Y Ernest A. Sanchez, Mamager r
2" P.0. BOX 3874 ALBUQUERQUE, NEW MEXICO 87110 Albuquerque Laboratsry
Commcoraand PHONE (S09) 3453461 TWX: 910.935-0678

[P T
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56
ST
58
59
601
61(
62!
63(
64(
65¢(
661
67(
68(
69(
70¢(
71(
72¢
7.3C
74C
75C
76(
77¢C
78C
79¢
80¢C
810
820
830
84¢C
850
860



).31
.12
).27
).50
}.3

).08

EXTRACTABLE ALUMINA IN §
P AND X HOLES

APPENDIX V-4

PENT SHALE

noe

-13-75

oaTt

Footage Percent Alumina
Interval P-1 P-2 P-3 P-4 X-1 X-2
450-460 - - - 0.174 - -
460-470 - - - 0.574 - -
470-480 - - - 1.160- - -
480-490 - - - 0.300 - -
490-500 0.320 - - 0.921 - -
500-510 0.317 - - 0.260 - -
510-520 0.453 - - 0.220 - 0.166
520-530 0.598 - - 0.779 - 0.203
530-540 0.208 - - 0.901 - 0.221
540-550 . 0.260 - 0.124 0.800 - 0.137
550-560 0.265 - 0.098 1.196 - 0.143
560-570 0.193 - 0.161 0.886 - 0.934
570-580 0.238 0.141 0.125 0.761 - 0.134
580-590 0.008 0.143 0.147 0.822 - 0.222
590-600 0.265 0.141 0.164 0.262 - 0.120
600-610 0.240 0.141 0.086 0.914 - 0.103
610-620 0.227 0.073 0.114 0.804 - 0.169
620-630 0.171 0.098 0.264 0.902 - 0.259
630-640 0.835 0.146 - 1.445 - 0.184
640-650 0.198 0.188 0.755 0.241 - 0.226
650-660 0.214 0.214 0.609 0.195 - 0.124
660-670 0.192 0.263 0.283 0.162 - 0.098
670-680 1.500 0.173 0.252 0.107 - 0.087
680-690 0.118 0.193 0.292 0.856 - 0.076 ;
690-700 0.062 0.148 0.894 0.722 - 0.112 i
700-710 0.063 0.212 0.187 0.516 - 0.177
710-720 0.054 0.154 0.135 0.179 - 0.214
720-730 0.201 0.146 0.782 0.093 - 0.702
730-740 0.201 0.157 0.166 0.290 - 0.368
7140-750 0.233 _0.200 0.227 0.280 - 1.017
750-760 0.164 0.093 0.152 0.260 - 1. 12T
760-770 0.173 0.101 0.176 1.057 - -
770-780- 0.070 0.090 0.685 0.816 - -
780-790 0.086 0.101 0.253 1.320 - -
790-800 0.132 0.081 0.180 1.190 - -
800-810 0.230 0.170 0.217 7 0.792 - -
810-820 0.598 0.140 0.124 .0.562 - -
820-830 0.978 0.137 0.493 1.420 - -
830-840 0.874 0.080 0.117 0.973 - -
840-850 1.449  0.064  0.166 1.220 - -
850-860 1.120 0.070 0.998 0.870 - - |
860-870 0.938 0.081 0.906 1.870 - - b

. s
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APPENDIX V-4 (Cbnt.j

Footage Percent Alumina
Interval P-1 P-2 P-3 P-4 X-1 X-2
870-880 0.496 0.085 0.800 2.070 0.674 -
880-890 0.552 0.070 1.406 1.640 0.240 -
890-900 0.757 0.095 1.114 3.000 0.223 -
900-910 0.586 0.655 0.787 2,280 0.174 -
910-920 0.859 0.100 0.991 2.050 0.180 -
920-930 1.210 0.177 1.053 1.317 0.209 -
930-940 1,312 0.161 0.227 2.112 0.305 -
940-950 1.393 -0.208 1.264 2,253 0.263 -
950-960 2.058 0.163 1.414 1.763 0.431 -
960-970 1.447 0.120 1.592 2.572 0.378 -
970-989 1.175 0.076 1.468 2.700 0.247 -
980-990 1.274 0.234 2.357 2.949 0.548 -
990-1000 1.918 0.269 2.591 1.480 0.402 -
1000-1010 1.931 0.068 1.944 1.300 0.193
1010-1020 2.079 1.021 1.570 1.830 0.292 -
1020-1030 2.179 2.336 2.264 1.120 0.253 -
1030-1040 - 2.254 2.625 2,862 0.980 0.211 -
1040-1050 - * 2.783 1.574 0.264 -
1050-1060 - * 2,070 1.730 0.292 -
1060-1070 - 1.330 2,340 1.315 0.291 -
1070-1080 - 2,113 3.016 1.863 0.576
1080-1090 - 0.245 2.657 2.250 0.620 -
1090-1100 - 0.205 2.025 1.580 0.241 -
1100-1110 0.838 .2.049 1.060 2.700 0.172 -
1110-1120 1,182 2.063 0.907 3.300 0.523 -
1120-1130 1.643 2,326 1.378 0.682- 0.320 -
1130-1140 1.190 2.625 0.735 1.191 - -
1140-1150 0.852 2.480 0.866 3.000 - -
1150-1160 . 1.319 0.094 2.268 2.635 - -
1160-1170 1.529 0.097 1.754 3.300 - -
1170-1180 1.200 1.134 1.411 - - -
1180-1190 2.120 -0.991 1.613 - - -
1190-1200 1.635 0.296 1.984 - - -
1200-1210 1.345 0.738 1.941 - - -
1210-1220 0.200 2.190 2.672 - - -
1220-1230 - 1.416 - - - -
1230-1240 - 1.223 - - - -
1240-1250 - 1.254 - - - -
1250-1260 - 1,553 - - - -
1260-1270 - . 1.406 - - - -
1270-1280 - 0.241 - - - -
1280-1290 - 1.769 - - - -
*Lost Core.
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